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PREPACE

The following information was taken primarily from two

53¢

earlier reports prepared for the Department of Fish, Wildlife and
Parks - "Information For the Public Interest Portion of the
Missour. kiver Water Application® (Xen Knudson: duly 31, 1988
and "The Direct and Indirect Benefits and Costs of Granting a
Water Reservation for In-Stream Flows in the Missouri River
Bagin™ (Joe Elliot; January, 1989),

With suggestions from Mr. Elliot and Liter Spence of ths
bepartment, Mr. XKnudson combined and edited the above reports
into the format that follows. He also prepared most of the
narrative for the Direct and Indirect Bensefits sections, as well
as the discussion covering the effects of not granting the
regervation.

Mr. Eilliot prepared some of recreational use data found in
the Direct Benefits section. He also researched and wrote most
of the material addressing indirect economic costs, as well as
some of the material for indirect economic benefits of the
reservation.

Liter Spence provided invaluable guidance and editing
throughout the preparation of this document., Fred Nelson, Dick
Vincent and Steve Leathe of the Department provided editorial

suggestions for the Direct Benefits section.

S

Both authors have listed all written information gources, as
well as all persons verbally contacted for additional or
clarifying information, in the Literature Cited section,

1
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1. bBDirect Benefits ang (osts of the Reszervation

The following is pursuant to ARM 36.16.105 c(l)(a) of the
Reservation Rules, e.g. *In making a showing that the
atl@ﬂ is in the public interest, the agpilcatieg shall

. . an aﬁalyC1s of the direct benefits and costs

ted with applyving reserved water to the proposed

icial use." Direct benefits and costs are defined at ARM

102 (6) and (7) as "benefits and costs to the reservant

ved from applying reserved water to the use for which it is

nted.” The following, therefore, describes the public

nefits and costs of the reservation as they apply to the

ream-based recreational resources managed by the Department of
ish, wWildlife and Parks on the portions of the Missouri River
included in this reservation reguest.
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A. Direct Benefits
1. risheries and Fishing Opportunities
Interest and utilization of public fishing resources in
Montana continue te increase, despite the state’s stable (or at
rimes declining) population over the past two decades. In 1966,

159,4566 resident fishing licenses were sold. By 1976 these sales

]

had increased to 170,000. In 1986, despite reporis of recent
wide-spread emigration from the state, 183,291 resident fishing
licenses were sold (Herman 1388).

Data from the Sport Fishing Institute indicate that Montana

ig also highly valued for its fishery resource by people from

outside the state., In 1987, Montana ranked fourth in the nation

a3}

for the number of non-resident fishing licenses scld. Despite
being relatively isolated from majior population centers, Montana
attracts a disproportionately large number of nonresident anglers
because of its unigue and productive fisheries resource. The

opinions of these visitors reflect the quality of fishing in

Montana; 91.3 percent of surveved non-resident anglers reported



Montana to have good or excellent angling opportunities {(Brock et

The naticnal significance of Montana trout streams was also
srought clearly into focus in the spring, 1989, lssue of Trout -

The Macgazine for Trout and Salmeon Anglerg., The feature article

special publication commemorating the thirtieth

ol

of this 155u€,
anniversary of the magazine, was "America’s 100 Best Trout

Strreams® (Alexander, et al, 1%89%). Of these nationally-acclaimed

fishing streams, 12 are in Montana, which is the highest total of
any state in the nation. Alaska ranks second to Montana with 11
listed streams, followed by Idaho (9}, New York (6}, and Wyoming
{6y, It is significant to note that 6 of America's best 100
~rout streams, i.e8. the Reaverhead, Bilg Hole, Gallatin, HMadison,
Missouri, and Smith rivers, are in the portion of the Missouri
Basin covered by this reservation reguest.

fven though fishing represents only cone of many stream-

ated recreational activities, it can serve as a valuable

frot

re
indicator of overall recreational use. Based upon guestionnaires
sent to fishing license holders, the DFWP annually estimates the
fishing pressure (angler use} of streams in Montana. During May
through October, 18285, the Department increased the intensity of
this angler survey by doubling the number of guestionnaires
normally mailed (McFarland 1988). The results of this research

emphasized the exemplary stream-based, public recreational

senefits of the upper Missouri River,



vers and streams ¢f the Missourli above Canyon Ferry

Yok

The r
Reservelr accounted for 375,239 of the total 1,193,000 days spent
ream fishing 1in Montana during 1985, Despite being less than
10% of the geographic area of Montana, the upper Missouri

lustrated

Jood
b

of the state's stream fishing., &s is

ok

supported 31.4
in Pigure 1, no other geographic area of similar or even larger
size supported nearly as high a percentage of total stream
fighing in Montana. Angler use of streams in the upper Missouri
Rasin during 1985 is tabulated in Table 1.

The fact that hundreds of thousands of pecople annually fish

the upper Missouri Basin is testimony to the exceptional wild
(naturally-reproducing} trout fishery that is found there. Very
high angler success rates for wild brown and rainbow trout have
made the Madison one of the most popular rivers in North America.
Some reaches of the Madison contain over 3,500 catchable trout
per mile. The salmonfly hatches of the Madison, Big Hole and
Gallatin rivers are leqgendary, attracting a following of anglers
who annually chase "the hateh™ from river to river. Due to its
relatively undeveloped watershed, the Big Hole is one of the
largest trout streams outside of designated national wiiderness
areas that remains essentially non—turbid during runoff. This
river is also home to the last major population of river-dwelling
arctic grayling in the lower forty-eight states. The Gallatin
River 1is another nationally-acclaimed trout stream, offering a
wide variety of fishing experiences——from swift-gradient,

mountain canvons to slow-moving, broad valley sections.
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TABLE 1

ANGLER USE OF STREAMS

IN THE UPPER MISSCOURY RIVER BASIN DURING 1585
Annual
St reamn Angley Davs
Reaverhead River 24,235
Big Hole River 47,910
Bast Gallatin River 5,191
Gallatin River 63,871
Madison River 108,712
Jefferson River and Tribuzaries 29,129
Upper Missouri River and Tributaries 25,419
above Canveon Ferry Dam
Madison River Tributaries 11,224
Gallatin and FEast Gallatin River Tributaries 14,045
Beaverhead River Tributaries {includes 25,878
Ruby and Red Rock rivers and tributaries)
Big Hole River Tributaries 18.621
Total 375,239

Spurcer:

State Total

Percent of State Total

MoFarland 1988,

1,193,000 davs

31.4%



The Madison, Big Hole and Gallatin rivers, while certainly
excentional fishing streams on & national scale, are really not
= = i
rhat unusual in the trout-rich upper Missouri Basin. Along with

rhese three rivers, the Missouri mainstem from Toston Dam to

i

anyon Ferry Reservoeir and the Beaverhead River are alsc rated by

3

the Department of Fish, Wildlife and Parks as Class One, "blue
ribbon® trout streams. This distinction has been given to only a

select number of streams in Montana that are considered to have

&}

"rhe highest valued fisherv resource® in the state. The Ruby,

cast GCallatin, Jefferson, and Red Rock rivers are also very
important trout streams, as are many tributaries of the basin's

maior rivers. The latter not only serve as vital spawning

i3

streams for the larger rivers, but also cften contain an
sbundance of resident trout. These smaller trout streams provide
heavily-utilized backcountry stream fishing opportunities. For
example, the Big Hole River rributaries which received 18,624
days of angler use in 1985, support significant fisheries for
rainbow, brook and cutthroat trout as well as arctic grayling.
Below the confluence of the Madison, Jefferson and Gallatin
rivers, the mainstem of the Missouri and numerous cributaries
continue to provide additional high-guality trout fishing
oppertunities. The river above Canyon Ferry Regervoir not only
containg resident populations of rainbow and brown trout, it also
supports heavily-fished spawning migrations of trout from the
reserveir: these migrants are the primary reason for the "blue

ribbon® rating of the River between Toston Dam and Canycn Felry.



the oix mile stretch of free-flowing river between Hauser Dam and

1

Golter Reservoir is also a significant fishery for migrant trout
and Kokanee salmon,
h migrations from other reservoirs and lakes provide many
important stream fishing opportunities throughout the bazin. In
fact, sl1 tributaries to regervoirs or lakes that contain & trout
fishery will support spawning runs, but only if adeguate habitat,
water quality and instream flows exist in these feeder streams.
These spawning runs also help sustain the trout populations
of reservoirs and lakes. Although many of these water bodies are

ufinely stocked with hatchery fish, successful runs of wild

#

r

]
b

trout augment, and in some Cases exceed, the contribution of
slanted fish. For example, in Hebgen and Harrison reservoirs,
maintenance of trout populations is highly dependent upon natural
reproduction. As well, reservoir—-dwelling brook and brown trout
rely on streams and/or spring areas for their reproductive needs,
since hatchervy plants of these species have esgentially been
discontinued in Montana during recent years.

The benefits of adeguate instream flows therefore extend
nreyond flowing waters to include reservoirs and lakes. Thase
waterbodies support a significant amount of recreaticnal fishing.

lakes in the Missouri Basin above Holter

Y

0

{1

In 1985, reservoirs
Dam supported 322,661 angler days; in the basin below Holter Dam
to Fort Peck Reservoir, these waterbodies supported 160,704
angler days (McFarland 1288). Combining these figures

demonstrates that the portion of the Missouri Basin covered DY

i



+he reservation reguest supported 483,365 days of reservoir and

lakes fishing, which was 44.7 percent of the statewide total

During 1985, the Missouri River from Holter Dam to Cascade
sustained over six percent of all stream fishing in Montana
(72,788 angler days). Since this high amount of usage cccurred
zlong only 35 miles of river, this reach of the Missourl received
more recreational fishing per mile than any other stream in
Montana. The Madison, for example, also received heavy use
(108,712 angler days, the highest total use of any stream), but
it was dispersed along more than 80 miles of river. Rainbow
trout comprise the bulk of the fishery in the Holter Dam to
Cascade reach, although trophy-sized brown trout, some as large
as 15-20 pounds, are also occasionally taken by anglers.

From Cascade to its confluence with the Sun River near Great
falls, the Missouri continues to support a respectable trout
fishery. Some trout are even found as far downstream as the
confluence with the Marias River below Fort Benton.

The Smith River, which enters the Missouri just above Great
Falls, is also an important trout stream. Although relatively
cmall and inaccessible, it sustained 11,824 fishing days in 1885,

There are also other streams in the Missourl Basin that
contain significant, locally-important trout populations. The
upper Judith and Musselshell rivers, Big Spring Creek near
rewistown, and the twenty-mile reach of the Marias below Tiber

pDam, provide quality trout fishing for residents of Lewistown,



Harlowton, Chester and other nesrby communities. In fact, for
ts size, Big Spring Lreek ig an exceptional ralinbow and brown
trout fishery, with population estimates approaching 3,000
catchable trout per mile {(Leathe and Hill 1%87). Without

adeguate instream [low protection for these and other tributaries

i

of the lower Missourl, many residents of nporth-central Montana
would have to travel several hours to obtain suitable
alternatives for stream fishing.

Prom Morony Dam below Great Fails to Fort Peck Reservoir,

the Missourl River and 1ts tributaries support a warm water

fishery of national, if not international, significance.

ol

\ithough it presently receives a relatively small amount of

e

.

angler use {see Table 2 for angler use data of all streams in the

i

lower Missourll), this 207-mile, free-flowing reach does contailn
an exceptionally diverse, unique and presently under-utilized
fighery.

Of the 18 families and 80 species ¢of fish reported to be
found in Montana (Brown 19571), 14 families and 53 species are
found in this reach and/or its tributaries. Of Montana's 52
native fish species, 35 can be found in the lower Missourl Basin
{Berg 1981).

The paddlefilsh population of fhe lower Missouri/Fort Peck
Reservolr system is of particular importance. Paddlefish are

Montana'ls largest gamefish, with female specimens oftften reachin
g 4 E g

h

ix feet in length and weighing 75 to 125 pounds. Once

n

five to

abundant during the Triassic Pericd 158 million vears ago, these
4 Y 4



TABLE 2

ANGLER USE OF STREAMS IN
THE LOWER MISSOURI RIVER BASIN DURING 1885

Annual
Streamn Anglier Davg
wizsouri River and Tributaries (between 22,340
Marias River and Fort Peck Daml
Missouri River (Canyon Ferry to £7 557
Marias River:; sexcluding Holter
to Cascade)
Missouri River (Holter to Cascade) 7Z2.788
Marias River 5,825
Mucgselshell River 11,218
Smith River 11,824
Smith River Tributaries 7:.143
Total 198,755

State Total 1,183,000 days

cercent of State Total 16.7%

Source: HMcFarland 1988,
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{Hubbs and Lagler 1967; Romer 1962). Even in these basins, the

4

buticon and abundance of paddliefish have been dramatically

[N

distr
reduced during the pasgt 100 vears (Pflieger 1975; Yasetskiy

1971y, Although "spoonbill cats” once supported a significant
commercial fishery, particularly along the Mississippil, stream

channelization, dams, over-harvesting, and alteration of stream

5}

“lows have reduced the range of paddlefish in the United States

p

o only six isclated, self-sustaining populations.

Growth rates of paddlefish in the lower Missouri/Fort Peck
system are superior to the other five remaining Mississippi/
Missouri populations; the lower Missouri population is also clder
{in terms of average age of fish! and more secure than anywhere
else in North America (Berg 1%Bl}. This security and biological
cuccess 1z largely due to the unaltered, free-flowing character-
istics of this reach of river, which provides essential and
irreplaceable spawning areas for paddlefish. Berg (1981)
identified nine critical paddlefish spawning sites in the lower
river from just below the confluence of the Marias River to just
above Fort Peck Reservoir.

The relatively undevelopsd characteristics of the lower
Mizsouri also provide the most secure unaltered habitat remaining
in the Missgisgippi/Misscuri Basin for two other relics of the
dincsavr era-—the pallid and shovelnose sturgeons. Sitings of

the pallid sturgeon have been rare over the past few decades

foed
et



(Brown 1971;: Holton 1981). Only one pallid sturgeon was captured
+he lower Missouri during electrofishing studies conducted by

in

the DFWP 1975-1980. Because of its presently rare occurrences,

-t

Figh and Wildlife Service i1s considering listing the

1

)]

[

the . .

pallid sturgeon as an endangerad species.

The shovelnose sturgeon population of the lower Missouri

q

nealthy and vigorous. Fish of this species residing in

-
n

of

el

ks
ES

she Missouri above Port Peck Reservoir are much larger than those

¢

found in the Missouri River in South Dakota, the Mississippi
River in Iowa or the Chippewa River in Wisconsin. In these
midwestern rivers, shovelnose sturgecon rarely exceeded 5 to 7
pounds, whereas several collected iIn the river system above Fort
peck have weighed over 10 pounds. In fact, the average weight
and length of shovelnose from this Montana river reach, equalled
or exceeded the maximum size of those from the South Dakota, Iowa
and Wisconsin rivers {(Berg 1981}.

Significant sport populations of sauger and channel catfish
are also found in the lower Missourl above Fort Peck. Growth of
channel catfish in this river reach is eguivalent or superior to
growth in other northern waters; it also compares favorably with
growth of this species in lakes and rivers of southern states
(Op.Cit.}. <Channel catfish, sauger and shovelnose sturgeon all
ntilize the free flowing lower Missouri, as well as the lower
Marias and Judith rivers for spawning. The lower Missouri also

supports spawning runs of goldeye, bigmouth buffalo and

12



smallmouth buffalce, which contribute to the commercial fishery in

Fort Peck Reservolr.

11

-
4]

Data for the lower souri river indicate relatively light

§

narvest rates for all fish species. For example, only 0.5
percent ¢f shovelnose sturgeon that were tagged by bioclogists
were returned by anglers, compared to a 2.3 percent return in the

Red Cedar/Chippewa River system in Wisconsin (Berg 1981).

s

risgel (1973), in studies on the Menomines River in Wisconsin,
felt that sturgeon populations can sustain harvest rates of up to
5.0 percent without harm.

ative paddlefish harvest rates in the lower Missouri

I
>

j
ot

mu

53
I

zo low compared to other waters. Only 7.0 percent of the

et

are a
fish tagged during 1972-1%977 were returned by anglers. This
compares to & 13.8 percent return rate during 18%64-1975 on the
lower Yellowstone in Montana {(Elser 1976}, and a 24.5 percent
rate of return during three years of tagging studies on the (sage
River, Missourl {Purkett 1%63). (This latter population no
longer exists; paddliefish spawning sites on the free-flowing
Osage River were eliminated by the reserveir behind Truman Dam in
1978.)

The above data, along with tag—return information for

channel catfish and sauger, indicate thabt the lowsr Missourl is

an under-utilized recreaticenal fishing rescurce. Opportunities

o

eady growth in the recreational use of the lower Misgouri

i

for
ig, therefore, very good. Protection of adequate instream flows

will allow this potential to materializs.

et
Lak



2. Floating

nivers and streams in Montana provide exceptional
recreational benefits to a bread spectrum of the public, Fifty-
six percent of all Montanans fish and over thirty percent float
in rafts, canoes or kavaks (Frost and McCool 18861).

A study conducted by the University of Montana (Op.Cit.)
documented that the Missouri River Basin is extensively used for
water—based recreation by Montanansg and out-of-state visgitors.
These researchers reported that about 35 percent of river
floaters considered rivers in the HMissouri River drainage to be
thelr favorite Montana streams to flcat. The Montana stream most
cited by floaters was the Yellowstone River (18.7 percent)
followed by the mainstem of the Missouri (11.2 percent) and the
Madison River {3.£ percentl.

The Smith River is alsc very popular with floaters.
rlthough agricultural water diversions usually restrict floating
opportunities after mid-July, an average of 1,714 pecple floated
the Smith during 1984-1986 (Table 3). Floating the Smith usually
takes several days. Because of these multi-day floats, the Smith
actually supported about 7,000 floating days per year from 1984-
1386,

The Smith is the only river in the Missouri Basin above Fort
Renton where floating use has been extensively evaluated. But,
this is not to say that the Missouri and its tributaries are not

extensively used, and popular, for floating. Nearly half of the



TABLE 3

NUMBER OF FLOATERS USING THE SMITH RIVER

Mopth/Wesk 1987 1986 1984 Toral
May
Woek 1 52 79 35 160
Wesk 2 63 i5 35 133
Week 3 118 58 93 266
Week 4 2640 264 45 569
June
Week 1 118 167 & 336
Week 2 183 233 147 563
Heek 3 140 240 349 7248
Week 4 58 380 413 8251
July
Week 1 10 114 507 626
Week 2 55 142 iis 316
Weak 3 57 114 32 203
Week 4 57 47 33 137
August
Week 1 78 47 34 104
Weak 2 7 i1 i8 56
Week 3 10 14 24 48
Week 4 23 34 3 &0
Total 1,240 1,871 1:932 5,143

cource: Montana Department of Fish, Wildlife and parks (1988).

15



pages of a popular Montana floating guide {Fisher 1979} are

devoted to float trips in the Missouri Basin. From the

s

pectacular canyons of the Dearborn, Smith and Gallatin rivers to
the meandering solitude of the Marias, Red Rock and lower
Micsouri rivers, the basin abounds with floating oppoertunities.
The lower Misscuri River from Fort Benton to Fort Peck
Reservoir not only supports a unigque, diverse and productive fish
community, it is also the largest unaltered, free-flowing and
relatively uninhabited segment of the nation’'s longest river.
for 149 miles the river winds through spectacular breaks, ciliffs
and badlands within a gorge several hundred feet below the Great
plains., There are no channel pilings, flcod walls, rock and
concrete flow deflectors, dams, reserveirs or large irrigation
structures that typify the "Mighty Mo® as it sluggishly travels
from Fort Peck to its confuence with the Mississippi River., Only
from Fort Benton to Fort Peck dees the Missouri remain as it
existed for prairie-dwelling Native Americans, Lewis and Clark,
and the steamboats that vanguarded the first major immigration of
white people into Montana during the last century. The number of
modern~day adventurers that retrace this historic river route is

significant. The Bureau of Land Mangement (), 8. Department of

fond

the Tnterior 19%988) reported that 66,585 visitors enjoyed 75,582
visitor davs annually along the HMissourl between Fort Benton and
+he Fred Robinson Bridge, which is located just above Fort Peck

Heservolr.
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Congress, in recognition of the extracrdinary bilological,
recreational, scenic and historical values found along this 149
miles of river, officially designated thisg reach as a HNational
Wwild and Scenic River in 1878. Although this designation does
allow minor diversion and pumping of water for agricultural
purposes, no dams are allowed and specific protection measures
must be taken before any large—scale human-development can occur.

3. Other Benefits

The stream discharge rates requested in thisg application
will not only benefit the fishing and floating recreational
resources of the Missouri Basin, but they will alsc be vital for
maintaining the health and vigor of stream-side (ripariani
vegetation., The often shallow-rooted, water~ioving plants found
in riparian areas depend upon adequate instream flows to recharge
shallow, stream—-side aquifers.

Riparian areas contain highly diverse plant, songbird and
emall mammal populations. They are alsc the most productive
wildlife areas in North America and are utilized extensively by
pig game, furbearers and waterfowl. The biological abundance and

diversity found within riparian areas also adds to the number and

inds of people who recreate along streams:; l.e. photographers,

bird-watchers, science students, hunters, berry-pickers,
naturalists, etc.

% % & & E

from its Blue ribhon headwaters to its wild and scenic lower

B

reaches, the Missouri and its tributaries are enormous
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ignal and aesthetic assets for the people of Montana and

i

recraa
rhe nation. BAs will be discussed in the Indirect Beneflis

on of this application, the free-flowing Missocuri River
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svstem also provides a substantial economic base for the people

ol

b

of ®Montana. In order to protect and provide the copportunity to
enhance these direct public benefits, 1t is essential that the
instream flows requested in this application be granted.

B. pirect Costs of the Reservation

Some ctream reaches of the Missouri River Basin do not have
gages at appropriate locations fo adequately monitor streamflows,
Once reservations are granted, monitoring of streamflow on the
stream reachess may be necessary for protection of the granted
fiows. Costs of installing gages would range from $600 to
$17,500 per gage, depending on the level of technology required
for adeguate monitoring (Karp 1987). Annual operating costs
would range from $800 to $5,500, depending on the complexity of
the monitoring program (Karyp 1887},

The only other direct costs are those for DFWP operations to
implement whatever program is reguired to protect the granted

reservations. Specific information and costs cannot be given at

this time.



T1. Indirect Benefits and Costs of the Reservation

Tndirect benefits and costs, as defined in ARM 36.16.102
(12} and {(13), mean the benefits and costs of applying reserved
water to beneficial use that accrue to other uses or to parties
other than the reservant. For the purpose of this application
"indirect,” therefore, refers to "uses or parties other than® the
DFWE: and the DFWP reservation will be the means fof applving
reserved water to beneficial use.”

ARM 36.16.105 C{1){b) requires that all applications for
reserved water include a discussion of the benefits and costs (to
other uses or parties) associated with (the reservation) that
considers effects on (i) future economic activity, {(ii} the
environment, (iii) public health and safety, and (iv) the
economic oppeortunity costs that the requested flow may have to
parties other than the reservant,

The economic considerations of these reguirements,
subsections (i) and {iv) are discussed below in A. Effects of
rhe Reservation on Future Economic Activity, and in C. Economic
Opportunity Costs of the Reservation. The indirect economic
benefits of the reservation are covered in A., while indirect
cconomic costs, including foregone opportunity costs, are
addressed in C. Non—economic considerations, as per sections
(ii} and {(iii) above, are presented in B. Effects of the
Reservation on the Enviromment, Public Health, Welfare and

Safety.

Wwhen establishing and pricritizing water reservation
requests, a majer criterion ptilized by the Board of Natural

nesources and Conservation is an evaluation of the effects that a
recervation may have upon “"other uses or parties.” The following
discussion, therefore, presents the overail indirect benefits and
costs of the MDFWP reservation as well as its specific effects
upon municipal, agricultural and industrial users.

A, Effects of the Reservation on Future Economic Activity

1. An Overview of Indirect Economic Benefits

The instream flows requested in this application are
necessary to protect the direct recreational and zesthetic
benefits provided by the rivers and streams of the Missouri

nasin. Protection of these amenities also significantly

contributes to the economic well-being of Montana.



Tourism, one of the fastest growing segments of Montana's

economy, 1s directl

it

1=
b

; related to the amenities of the state's
natural environment, particularly those provided by rivers and
streams. In 1986, nearly 2.8 million non-residents vigited
Montana, generating over $475,000,000 in income for the state
{Montana Department of Commerce 1988).

Most major highways in Montana closely parallel rivers and

is along these waterways that visitors gather many

o+

streams, I

b

cf their lasting impressions of the state. According to a survey
of tourism in Montana conducted by Montana State University
{Brock et al. 1584}, 95.4 percent of non-residents surveyed
perceived Montana as goed or excellent in terms of the state's
utdoor recreation amenities. HMaintaining the instream flows
requested in this application will help protect the outstanding
scenic and recreational values of the Missouri's free flowing
waters. This will help ensure that tourists will continue to
speak highly of the state's recreational amenities.

Since word of mouth is often the best advertisement for any
commodity, satisfied tourists will in turn lead to continued
growth for businesses supported by non~-residents. Recent labor
statistics for Montana revealed that growth in tourism-related,
gervice-sector jobs is already significant. During the first
half of the 1980z when the wood products, metal mining, energy
development and agricultural industries were floundering, the
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or of Montana's economy steadily generated 18,000 new
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The recrestional and aesthetic attributes of rivers and

B

styreams thalt attract tourists are also responsible for attracting

[

new, economically~independent residents to Montana. As

ollution, crowded conditions, crime rates and loss of natural

e

1

stinue teo increase in mador cities, an increasing number

o

Ea o0

pt
b

red people and/or persons endowed with sufficient

Jun v

o

fa i}
)

of r
interest, dividend or rent inccmes, are choosing to move Lo areas
with ancrowded, high-guality recreational opportunities and
aesthetically-pleasing natural settings. Many of these peopls,
especially those seeking unmatched fishing, ficating and scenic
values, are moving to the Missocurl Basin 1n Montana. The
contribution to Montana's soonomy made by these independent,
"non-labor” income sources is already substantisl; it presently
accounts for over one-third of Montana's economic base. In

recent years, non—labor income has added nearly 4 billion dollars

ner year to the state's economy, compared to Montana®s total

3

iabor income of about 7 billion dollars per year (Op. Cit.).

Gf the many recreational benefits provided by the rivers and
s&zeaés of the Missouri Basin, fishing is unguestionably a
highly-valued commodity. A recent economic study (Duffield et
al., 1987) determined the total aggregate value of stream fishing
in Montana to be $122,000,000 per vear. Remarkably, $50,8962,000
ner year, 42% of the state-wide total, was atfributabls to
streams and rivers in the basin above Canyon Ferry Reservolr

{Figure 2} 2 breakdown of net recreational fishing valuss for

e

streams in the upper Misscurl Basin are presented in Table 4.
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TARLE 4

WNET RECREATIONAL FISHING VALUES (F STREARM
IN THE UPPER MISSOURI RIVER BASIN DURING E983

Anmual
Value Engler Arnual
Stream Per Do Davs Site Vaiue
Beaverhead River & 85,75 24,239 5 2,321,000
Big Hole River $108.55 47,910 § 5,201,000
Fast Gallatin River $14z.80 6,191 5 BBA, GO0
Gallatin River $5152.22 63,871 $ 8,722,300
Madizson River $161.086 148,712 $17,.509,000
Jefferson River and $ 7%.21 29,129 $ 2,307,000
Tributaries
Upper Missourl River $ B7.72 25,419 § 2,230,000
and Tributaries above
Canyon Ferry Dam
Madizon River Tributaries $254 .04 11,224 $ 2,851,000
Gallatin and East 5171.54 14,045 $ 2,408,000
River Gallatin Tributaries
peaverhead Tributaries $139.47 25,878 $ 3,608,000
{Includes Ruby and
Red Rock Rivers and
Tributaries)
Big Hole River Tributaries £103.07 18,621 $ 1,915,000
Total 375,238 550,962,000
State Total $122,315,000

percent of State Total 42%

Source:

puffield et al. 1987.



0f the 4% streams and/or stream reaches evaluated by

ield et al., the upper Missouri Basin was found Lo contain

o

uf

iy

B

three of the most highly valued rivers in the state. The Madison

was the most valuable river in Montana (817,508,000 per vear:.

]

The Gallatin was the third most valuable stream in the state
($9,722,000 per year), while the Big Hole was fourth ($5,201,000
per year). Only the upper Yellowstone (510,905,000 per year) was
more highly valued than the Gallatin or Big Hole.

The net economic valus of fishing in the Missouri River
drainage between Canyon Ferry Reservoir and Fort Peck Dam was
estimated to be $11,478,000 {Table 5). Approximately nine
percent of the total fishing value of all streams in the state
was derived from streams in the lower Missouri River Basin.
Together, the streams in both the upper and lower Missouri River
Bagin accounted for about 51 percent of the statewide fishing-
related values.

The site values listed in Tables 4 and 5 were computed by
multiplying the value of a fishing day on a given stream times
the fishing pressure {(as determined by the 1585 DFWP angler use
survey). & Travel Cost Model was used to calculate the value per
day for each stream. GSee Duffield et al. (1987) for a detailed
discussion of this model.

puffield et al. caution that their study did not guantify
+he total economic value of streams in Montana. Rather, it only

sddressed the economic benefits derived by present angler use.

24



TABLE 5

NET RECREATIONAL FISHING VALUES OF STREAMS IN
THE LOWER MISSOURI RIVER BASIN DURING 1985

Armual
Stream Value Per D Angler Davs Arows] Zite Yalue
Missouri River {between § 77.84 22,340 § 1,738,000
Marias River and
Fort Peck Damd
Missouri River (Canvon $ 61.35 67,557 5 4,145,000
Ferry to Marias River
excluding Holter to
Cascade)
Missouri River (Holter 3 50.33 72,788 5 3,663,000
to Cascade}
Marias River 5 58.77 5,828 $ 348,000
Musselshell River $ 55,54 11,218 5 BZ2B,000
Smith River $ 70.96 11,824 $  B39.000
Smith River Tributaries 5 16.28 T.143 § 116,000
Total 158,795 $11,478.000

State Total $122,315,000

percent of Stabte Tobtal 9.4%

Source: Duffield et gl. 15987.
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In addition to fishing, streams provide many other

&

recreational benefits. Floating, camping, picnicking, swimming,

bird-watching, sight-seeing and hunting are also popular

recreational activities conducted along the HMisscuri River and
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ies. Yowever, there is very little data available
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that alliows for economic analvsis of the values of stream
recreation other than fishing., The economic value of ths
Migsouri and other strsams in Montana would, therefore, would be

60,000 per vear if all river=-
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hased recreational asctivities were evaluated.

2. Boonomic Benefits to Other Usez or Parties
. Municipalities

Municipallities will benefit from the DFWP reservation

increased assurances about the future availability of

i
411
'}
i
|
in
Hel
1]

drinking water. Maintenance of instream flow levels will, in
rurn, sustaln water levels at city intake structures and

infiltration galleries., If incremental stream flow depletions

t, relocation of

i3

were to continue as they have occurred in the pa
these supply structures and/or development of alternative water

1

gr of these alternatives would

5|

ey

supplies could be necessary. Eitl

fad
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The effects of the DFWE reservation upon the availability of

urface drinking water supplies are important conslderations to
ne weighed during water reservation ieliberations., However; the

coeonomic venefits of the reservation to stream-side communities
also extend bevond the issue of nunicipal water supply sources,

free-flowing Missouri River system
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provide the basis for many thriving businesses in Ennis, West
vellowstone, DBozeman, Great Falls, Helena, Fort Denton, Three
Iorks and many cther smaller river-side towns. The economic
growth and stability of these communities, particularly the
smaller ones, is highly dependent upon businesses supported by

fishing, floating and other forms of river~based recreation.

3

<.
o

tfitting businesses, of ccurse, most clearly benefit from
the maintenance of adeguate instream flows. The percentage of
srate-wide Fishing-outfitting businesses that are located in the

approximates the angler—use data
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Upper Missourl Basin close

] riier in Figure 1. About 31% (83 cut of 270) of the
licensed Fishing cutfitters and guides who reguested to be listed
in the Department of Commerce’'s 1988 HMontana Travel Planner were
headguartered in cities and towns of the Upper Missouri Basin.

Tn 1986, a total of 205 registered Montana fishing

outfitters provided 10,213 clients with 20,128 fishing days
{Montana Department of Fish, Wildlife and Parks 1887, In that

4 the major rivers that they
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worked., A total of 104 cutfitters (56%) listed rivers and

atreams in the Higscuri Basin.
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Aleng with cutfitting, municipalities in the Missouri Basin
slzo depend upon the economic success of many other service
cector businesses, ranging from motels, campgrounds and
restaurants, to sporting goods stores, auvtomobile service
stations and gift shops. These businesses are highly dependent
upon a steady supply of non-resident vistors. The DFWP
rvation will help maintain the high quality recreational and
scenic opportunities sought by tourists, thereby securing this

the Missourl Basin.

g

aspect of economic prosperity fo
The DFWP reservation will unguestionably protect
cpportunities for the perpetuation and enhancement of
recreational and service sector businesses; but, the amenities it
helps maintain will also help attract new kinds of businesses
offering employment opportunities beyond the scope traditionally
credited to recreation., Specialty food and mall order companies,
computer and data processing businesses, and consulting firms are
examples of "distance-independent businesses,” since they
tvpically do not consider distance from markets a liability and,
rherefore, are often successful in "remote” areas like Montana.
In his keynote address to the Governor's "Montana - An

Feonomy in Transition” conference in May 1986, Dr. David Birch, a

aticnally-renowned small business researcher, suggested as two

n
of three major recommendations for improving HMontana's economy
that: (1) better recognition be given to attracting these kinds

of businesses; and (2} that the state do a better job of

wromoting tourism (Birch 1986). <Calling Montana "one of the most

28



spectacularly beautiful places in the world,” he concluded that
ihe state should invest more erfort towards promoting 1ts natural
sttributes, This added promotion would not only enhance

“ontana’s toUurism businesses, the major source of economic growth

in the srate cince 1980, but it would alse most certainly help

i o

e d

=

i

act mo

by

att stance~independent companies to Montana.

sreas of the state that are blessed with an abundance of
cpectacular trout rivers like the Upper Missouri River Basin,
have the highest potential for attracting both tourists and
distance-independent companies. In fact, significant new growth
in the latter is already evident in the upper basin. During the

.t three vears, several small to mid-sized companies have moved

1

to Bozeman. Gduch of the ¢reai

[as

for attracting these Dusinesses
can be given to the CGallatin Development Corporation (GDC), a

local business advogacy group that has definitely followed the

=3

i
ai

3

advice of Dr. Birch about promoting an area’s natural beauty.
| 3

According to the executive director of the GDC, recreational
opportunities and local trout streams are major selling pointg

for attracting new businesses to the Bozeman area. The GDC

sromotional video "Pioneering for the Future,” mentions fly

fishing several times. As well, all of the newly-arrived

istance-independent companies have at some time commented on the

jo N

recreational oppertunities available in the area (Smith, 1988).

come examples of these new businesses include:



Gibson Guitar Company, which moved part of its Mashville,

ations to PBozeman during the summer of 1288, and

4

i

&

4

Tennessee o

if

4

e
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o

expects to employ 60 people by late 1583,

T

CCG Inc., a specialized consulting firm helping market
research ideas and concepts that are developed at Montana State
University.

Life~Link, a sporiing goods manufacturer that had expected
to hire about 35 people during its first year in Bozeman, but
greatly exceeded these expectations. The company started
operations in March, 1988. By February, 1889, Life~Link had

emploved 75 full-time and 12 part-time employees. ALl but eight

a3

were from the Bozeman area,., The company predicts that its annual

sales this year will be near $9,000,000 and that it will employ

b2

150 people within the next two years {(Bozeman Chronicle 13989},
Patagonia, a world-famous outdoor clothing manufacturer,
recently moved the mail order portion of its company to the
Gallatin vallev. Initially emploving about 30 people, this
igure is expected to increase to 100 during the next five vyears.
A spokeswoman for Patagonia stated that Bozeman was chosen by the

company "primarily because of the recreational opportunities not

el

ahle in Ventura® {(the former California site of the mail

avail in
order busginess). She continues, "Ventura is a great town, but
there is not a lot of great rivers. You can't £1ly fish here
sither. Bozeman has all those things and you can get to [themi
relatively easily." (Bozeman Chronicle, 1887



The DFWP flow reservation will help protect the zesthetic

qualities and recreational opportunities that will continue to
zttract the above economic benefits to municipalities. These
benefits, along with the amenities provided by rivers and streams

¥

to residents of stream-side cities and towns, are important to

{

the guality of life and the economic future of municipalities in
the Missouri Basin.
B Industry

Hydropower is a major beneficiary of the DFWP reservation.
Nine hydroelectric facilities in the Montana portion of the
Missouri Basin, including four near Great Falls, along with
Holter, Hauser, Ennis, Canyon Ferry and Fort Peck dams, annually
produce about 3.7 million megawatt hours of electricity (DNRC
1986). Nearly half of this electrical energy is produced at the
two latter facilities.

Maintaining instream flows through a water reservation would
provide monetary benefits through electrical generation at
existing, publically-owned facilities. Water that is available
in the Missouri River system not only passes through the Bureau

eclamation’s Canyon Ferry Dam and the Corps of Engineers’' dam

gt

o

£

at Fort Peck, it also powers five other major hydropower
generating facilities owned by the federal government in North
Dakota and South Dakota. Table 6 presents the average generating
capacity of each facility and the cumulative electrical
generation per acre~foot of water as it passes from one facility

o bthe nexq.
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TABLE &

y TLOWATT HOUR (EWH) GENERATION PER ACRE~FOOT {AF:
OF WATER (Median Water or Most Probable Runcff)

Average Generation Cumulative
Dower Plant (RWH/ Y [KWH/AF)
Gavins Point 35 777
Fort Randall g5 742
Big Bend 5¢ 647
Cahe 154 591
Garrison 148 437
Fort Peck 164 288
Canyon Ferry 125 125

Scurce: Western Area Power Administration, January 20, 1984,
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There are varying concepts of how water in streams and
reservoire are most appropriately valued. Both the Western Area
rower Administration (WAPA) and the U, S. Army Corps of Engineers
(Corps) have provided estimates of the value of an acre-foot of
water in the Missouri River Basin for hydropower. The value of
- an acre-foot of water passing through the seven hydropower
facilities would depend on the sale price of electricity.
according to WAPA, the price of electricity ranges from 7.5 mils
per kilowatt hour (KWH) for "firm" power to 14 mils per EWH for
“gurplus® power (Schirk 1987). Based on the cumulative
generation of electricity through the Misscuri River mainsten
dame (Table 6), the value of an acre-foot of water would range
from $5.83 to $10.88.

The indirect economic benefit of the DFWP reservation to the
nine hydrcelectric facilities in the Montana portion of the basin
it also very significant., When the price of electricity, as
guoted by the WAPA (OP.Cit.), is applied to the slectrical
production rates at these Montana facilities, the value of
wholesale power produced ranges from $27,800,000 to $51,800,000
per vear {(i.e., 3.7 million megawatts per vear x 7.5 to 14 miis
per kilowatt hour). These estimated values are conservative,
Roughly cne half of the hydroelectric power production in the
wissouri Basin in Montana is from private facilities, which

a much higher sale price for their electricity

3

typically receiv
{Dodds 1988},
velehradsky {(1987) provided a slightly lower estimate for

the value of electrical production at the Corps of Engineers’

Lad
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Missouri River facilities {($4.30/acre-foot). However, he also
stated that the percelved benefits of hydropower are much greater
than any current production estimates. If new power sources must
be brought on line, the cost could be 60 mils per KWH or higher,
or equivalent to about $41.00 per acre-foot.

The instream flows reguested in this applicaticon and those
required for existing hydropower facilities are mutually
supportive, as long as water release schedules from these dams
are closely tied to the needs of fish and water-based recreation.
The reservation would help maintain the electrical generating
capacity of the hydropower plants on the Missouri River, which

currently provide some of the most economical electrical power in

the western states,

The DFWP reservation will also help stabilize industrial
waste treatment costs. Maintaining instream flows in the
Missouri River Basin would help provide sufficient water volumes
+0 dilute and assimilate wastewater discharges from existing

acilities. The Montana Department of Health and Environmental

iy

Sciences (DHES) only issues discharge permits to waste treatment
facilities where there are sufficient streamflows to dilute the
wastes., Fach discharge permit has criteria attached specifying
that receiving waters would be protected ag long as streamilow
does not fall below the 7~day, l0-vear low flow limit for a given
stream. (The 7-day, 1l0-vear low flow is the lowest flow that
would occur at a probability of once every 10 years for a 7-day
consecutive period.’) If the flow of receiving water falls below

the 7~day, 10-year limit, waste discharges would not necessarily

i4



he curtailed, but the biological integrity of the streams would
no longer be protected (Bahls 1985).

Instream flow reservations would help prevent streams
receiving wastewater discharges from dropping below the 7-day,
10~year low flow limit established to prevent water guality

degradation and damage to aguatic ecosysteme. If flows should be

[Ew]
W

depleted below minimum levels to provide adequate dilution and
assimilation of wastewater discharges, prevention of damage to
aguatic ecosystems would only be avoided by suspending the
discharge of wastewater to streams. Freventing permitted
facilities from discharging during these periods could pose
serious operational and economic conseguences., Either treatment
facilities would need to be upgraded to reduce the guantity of
various chemical compounds and organic materials in wastewater,
or effluents would have to be disposed of on land or through some
cther means. Such measures would be extremely expensive.
Preventing damage to aguatic ecosystems through maintenance of
instream flows would be more cost effective than upgrading waste
treatment facilities or land disposal of wastewater.
Municipalities are alsoc recipients of the above indirect
econemic benefit of the reservation, since there are nearly as
many permitted municipal sewage treatment plant dischargers in
the Missouri Basin {43) as there are industrial dischargers (46).
211 Montana Pollution Discharge Elimination System (MPDES) -
permitted facilities in the Missourl Basin that receive benefits

associated with stabilized instream flows/waste treatment costs

are listed in Taole 7.
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TABLE 7

MONTANA PERMIT hiS@S&R@% ELIMINATION SYSTEMS

MUNICTPAL, TMDUSTRIAL, AND PLACER MINE PERMITS

Permit
Permittes County Feceliving Water Feniration Date
L. MUNICTPAL, PEMITS
Dillon Beaverhead Beaverhead River 01-31-8%
Pownsend Broadwater Migscuri River 05-31-93
Bell Cascade Bellt Cresk 0i-31~89
Grealt Falls WIP Cascade Missouri River 05-31~92
Creab Falls Cascade Misscouri River %-30-92
Village WHater Cascade Sun River (3-31-923
& Sewer

Vaughn Cascade Sun River i2-31-89
Big Sardy Chouteau Big Bandy Creek 1N=-31-88
Geraldine Chostesy Plathead Creek 05-31-91
Chouteau/Bighwood  Chouteau Highwood Creek 01-31-89
Fort Benton WIT Chouteau Mizsouri River 05-31-89
Fort Benton WIP Choutesy Missouri River 08-31-81
Denton Fergus Wolf Creek 01-31-89
Lewistown Fergus Big S§§1ﬁ§ kreek 31-31-89
Willow Craek Gallatin : i 07-31~90

Sewer

Bozeman Gallatin Easgt Gallatin River 05-31-493
Three FoLks Gallatin Miadison River 10-31-85
Manhattan Gallatin Gallatin River 55-30-92
Cuk Bank Hlacier Bark {resk (353193
Browning Glacier Depot Creek/Willow Creek 05-31-86
Whitehall Jefferson Jefferson River 12-31-89
Hillbrook Mursing Jefferson Prickly Pear Creek 33-31-89

Homs

Boaiider Jefferson Brilder River 03-31-48
Hobson Judith Besin Unnamed Drainage 09-30-88
Stanford Judith Basin Skull Cresk §5=31~9%
Helsna Lewis & Clark Prickly Pear Cresk {15-31-81
US POR Canyon Ferry i@%és & Clark Missouri River (8-31-89
U5 BOR CF Govt Cang & Clark Missouri River (48-31-89
Helena WIP & Clark Prickly Pear Creek 09-30-91
Fast Helena & Clark Prickly Pear Cresk 05-31-81
Sheridan Madison HMill Creek 03-31-8%
Fnis HMadison #adison River 08~-30~88
White Sulphur Meagher Lone Willow Creek 05~31~93

Springs
Valier Pondera Unnmamed Dry Creek Bed 11-30-89
Conrpad Porders Marias River 07=31~-89
Brady Water Users Pondera South Pondera Coulee 05~31~83
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Tabhle 7 {(continued)

Permittes

County

Receiving Weter

Permit

iration Date

MUNICIPAL PERMITS {(continued

Chotesu
rairfield
Ttbon

Toole/ Sweetorass

Sunburst
Shelby
Fort Peck

Teton
Teton
Teton
Toole
Toole
Toole
valley

B, [NDUSTRIAL PERMITS

Anaconds Minerzls
Janetski, Lee B.
antonioli, Mrs. P.

MPC-Rainbow
MpC~Black Bagle
T Refining Co.
MPC~Ryan

Genco Industries
Blue Range HMining

Blue Range K.

SourDouagh Cr. Prop.
Ideal Basic Ind.

Reren COrk.
Flying J. Inc.

Corbin Water Users
Boulder Hot Springs
MT Tunnels Mining

Pangea Mining
rPangea Mining

Ash Grove (ement

ulf Titanium

Riack Hawk Mining

Clark, Dexter

MT Cold & Sapphire

MEC~Holter
MEC-Hauser
Century Silver

Ticguid Air Corp.

Unele Sam Mines
U.8. Grant Gold

Rocky Mtn., Minerals
el Pine/Shermont

MT Talc

Cyorus Ind. Min.

Cascade
Cascads
Cascade
Cascade
Cascads
Cascade
Cascade
Cascade
Fergus
Fergus
Gallatin
Gallatin
Glaciser
laciler
Jefferson
Jefferszon
Jefferson
Jefferson
Jeffarson
Jefferson
Lewig & Clark
Iewizs & Clark
lewis & Clark
ig & Clark
iewis & Clark
Iswis & Clark
Tewis & Clark
lewin & Clark
Madison
Madison
Madison
Madison
Madison
Madison

Tebon Biver
Freezeout Lake
Bunt Coulse
Unnamed Dry 1. Bed
Marias River
Missourli River

Miseouri River
Missouri River

Sauaw Creex

Misacuri River
Miseouri River
Missouri River
Migsouri River

Beit Creek

Big Spring Creek

Bact Pork Fords Cresk
Yarious

Missourl River
Unnamed Slough

Spring Coulee

Corbin Cresk

Litikle Boulder River
Trib. to Spring Creek
Basin (reek

Monitor Creek

Prickly Pear Cresk
Jennies Fork

Barner {reek

Spring Creek

Missouri River
Migsouri River
Migaouri River

Ten Mile Creek
Prickly Pear Creek
Middle Fork Mill Cresk
Bider Cresk
rochester Creek

indian Cresk

Johnny Gulch Cresx
Middle Fork Stone Cresk

37

01-31-89
05~31~83
(45-31-93
05=-31-93
01~31-%0
05-31-93
05~31-93

02~28-8%
06-30-90
12-31-8%
06-30-89
(63089
07-01-88
06-30~8%
07-31-82
10-31-88
09-30-91
08-31-91
02-28-91
06-01-31
05-31-93
05-31-91
05-31-52
10-31-31
05-31~93
05-31-93
12-31-88
09-30-51
(5-30-90
12-31-52
06-30-88
D6-30-85
06-30-82
08-31-92
12-31-8%
34-30-92
01-31~82
05-31-89
02-28-80
09-30-52
47-31-89



Tabie 7 {continued)

Permit

Permittee Count Lecoiving Water Exmiration Date
THNMISTRIAL, PFEMITS {continued)

MPC-Malson Madison Madison River (36~-30~85
Denimil Resources  Madison rony Creek 12-331~89
Cyprus Ind. Min. Madison Sweetwater Creek 05-31-83
Zortman-lancusky Phillips King Creek 10-31-91
Zortman-Landusky Phillips Various 10-31-91
Malta RBeady Mix Phillips Milk River-Dodson Canal  05-31-93
Western Reserves Toole Unnamed Closed Basin 07-31-88
Texaco, Inc. Toole Stockponds 10-31-88
Silver Fox (Qil Tocle Ephemeral Drainage 04-01-88
A & GOLl & Gas Toole Stockponds 04-30-88
East. Amer, Energy Toole Urmamed Coulee 12~31-87
Devon Water, Inc. Toole Tiber Reservolr 11~30--588
. PLACER MINES & SUCTION DREDGES
Golden Star Beaverhead Big Moosehorn Creek 0990
Golden Star Beaverhead by Creek J9-94
Golden Star Beaverhead Little Moosshorn Cresk (%60
Miragliotta, Vito  Beaverhead Jeff Davis Creek 08-88
Bearle Bros. Beaverhead Jeff Davis Craek 03-593
Toamer, Bob Beaverhead Grasshooper Creek 07-88
Wright, Alan Broadwater Indian Creek 03-62
¥lies, Forrest Jefferson Jack Cresk 10-90
¥lies, Forrest Jdefferson Basin Creek 1080
Jefferson Cresk Ipwis & Clark Jafferson Creek 06-86
Holzworth, Dick Lewis & Clark Shelly Cresk 03-88
Modern Expl., etc. Lewis & Clark Prickly Pear (Crsek 12~82
Morris, Bud lewis & Clark Hauser Lake 0593
MT Gold & Sapphire lewis & (lark HMissouri River 06-88
Fredriksen, etc. lewis & Clark Missouri River 12-82
Svpult, Cleatus Lewis & Clark Madison Gulch 16-90
Placer Recovery Lewis & Clark Jefferson Creek (283
Brown's Gulch Madison Brown's Gulich Creek 09-85
Parker, FRodney Madison Barton Guich 06—50
Lince, Carel G. Madison California Creek 08-82

Sources

Montana Department

Mentkana, 1988,
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of Health and Environmental Sciences, Hslena,



Lastly, and very importantly, the diversity and abundance of
water—based recreational opportunities that are supported by the
CEWP reservation provide the base for a highly diverse,
environmentally-sensitive industry in the Missouri Basin. The
amenities protected by the reservation support water—-based
recreational businesses and alsc attract tourists, "distance-
independent” businesses and people with independent incomes. ALl
of these businesses and income sources collectively comprise an
amenity-based, growth-oriented industry that is esgsential to the
continued growth and prosperity of the basin.

Ca Agriculture

Existing agricultural water right holders will benefit from
the DFWP reservation because of increased legal and physical
assurances about future delivery and supply of water for their
crops and livestock. Although the long-term stability that will
be provided to these landowners has not been gquantified
econemically, it is no doubt substantial as far as its influence
on property values, crop production rates and reductions in
potential legal costs ariging from disputes between junicr and
senior water users. However, since no firm monetary data exist

or these economic benefits, they have been incorporated into the

by

discussion about non-economic benefits of the reservation

{(I7.2.C}.
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B, Effects of the Reservation on the Environmenit, Public
Health, Welfare and Safely

1. An Overview of Indirect, Non~Beonomic Benefits
The scenic and recreational values of rivers are largely a
function of their water guantity {instream flows), water guality
and riparian areas. As has been previocusly discussed, the DFWP
reservation preserves these attributes, which are vital
components of the Missocuri Basin's natural environment. In fact,

5 0f the reservation are also indirect benefits

"

all direct benefi
to the environment, since the DFWP is a public agency charged
with the protection and enhancement of other significant
components of the natural environment, i.e Montana's fish,
wildlife and parks.

However, protection of the natural environment through
adeguate instream flows does far more than just preserve
hydrologic conditions and bioclogical abundance. It also benefits
the human environment, as well as the public’s health, welfare
and safety.

The combination of exercise and relaxation that is part of
fishing, floating and other water-based recreation unquestionably
benefits physical health, while providing welcome relisf from the
mental styesses of everyday life., These recreational activities
also require varving degrees of skill, and so become avenues for
gaining a sense of personal accomplishment. To improve these

etter understanding of the functions of river

o

lls requires

Yt

b

]

systems: this, in turn, increasses individual consciousness and

seif-confidence,
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The sociological benefits of river recreation are also
important. River outings provide opportunities for families and
friends to socialize or meet new peopls in a relaxed and
aesthetically-pleasing setting. Sharing these pleasant
experiences benefits and expands interpersonal relationships.

Many people float rivers only to fish, but others enjoy the
cultural and historical aspects associated with free-flowing
streams throughout the Missouri Basin. Retracing the dourneys of
garlyv explorers like Lewis and (lark, Mullan, Colter, Bozeman and
others, certainly regulires adeguate instream flows foy present
day river navigators. Yet, just as importantly, these
streamflows also preserve the natural setting or viewing backdrop
of river bottoms, which has other important cultural and historic
implications.

For example, the scene at the Big Hole Battlefield Hational
Monument would be greatly diminished without adeguate instream
flows--for 1t was within the lush riparian vegetation and
braiding stream channels of Trail Creek that Chief Joseph and hisg
band of Nez Perce confronted the U. 5. Army. Further reductions
in instream flows and/or riparian vegetation within th
battlefield area would change the physical setting, and thus the
historical and cultural expesrience of visitors. In & similar
gsense, it would be difficult to conjure up images of John Colter
using the Gallatin River as a hiding place from fleet-footed
waryiors if the river near Headwaters State Park were to beconme

further dewatered. 2nd, the Missourifs wWwild and Scenic stretch



itors the same historic feel if 1t no longer

1]

would not offer vi
had streamflows similar to those that existed during the

steamboal cra.

ongs—~from Native American lore to the

i

In stories and

authors and poets--rivers are never described

op 7

&Y

£
o

bt
i

writings of t¢
merely as physical conduits where water runs downhill. Ratner,
i+ iz the beauty or strength of rivers and/or the influence of
rivers upon individuals or societies that resonates through human
MEMSrY.

The rivers and streams of the Missouri Basin, therefore, not
only provide ongoing recreational and health benefifs, they are
alse vital and important linkages to our past. Thege [ree-

flowing waters and the riparian vegetation that they nourish are

as much a part of the historical, social and cultural environment

the hasin as are any human-fabricated structures or devices,

s

o
The DFWP instream flow reservation will, in essence, protect
irreplaceable components of the Missouri Basin's human
environment.

adequate instream flows are also important to the safety of
floaters. Hazards, such asg large boulders, logs, gravel bars,
rip rap, and diversion structures, can be avoided by floaters if
stream flows are high enough to allow manuevering.

Tn the sections that follow, other indirect nen—economic

henefits of the reservation to other uses or parties will be

described. It is impertant to note that there are no indirect,



non-economic costs of the reservation to the environment, public

health, welfare or safety.
Z. Non-Economic Benefits to Other Users or Parties
3. Monicipalities

The instream flows reguested in the DFWP reservation will
continue to enhance the human environment for municipal residents
in the Missouri Basin. Adequate stream flows will help enhance
the visual attributes of river bottom lands by keeping riparian
plant communities healthy and viable and by providing habitat for
wildlife and birds that residents enjoy observing. The

iveness of a stream 13 also closely tied to its water

3

attract

evel: discharge levels below those requested in this application

Jord

would lead to increases in exposed {dewatered! channel reaches as

well as decreases in total living space available for trout and

other aguatic life. The reservation will help preserve both the

volume and surface area of streams, thereby perpetuating sport

fishing and, where presently conducted, river floating

opportunities. These amenities are substantial and irreplaceable

spcial, aesthetic and recreational benefits of the reservation
for citizens of municipalities that border free-flowing streams.
The opportunity to f£ish, flost or swim in the streamg, observe
wildlife and birds, or to Jjust enjoy the serenity of sparkling
waters beneath the shade of cottonwoods in a city park, all

contribute immeasurably to the guality of life in these

communities.
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»n major public health benefit of the DFWP Reservation is its

.

Lot

role in protecting municipal water supplies. Many municipalities
in the Missouri Basin utilize surface water oI shallow, stream-
side aguifers as their drinking water sources. The reservation
will help maintain stream discharge levels necessary to dilute
ihe toxic effects of hazardous materials and microbial organisms
that enter these streams. Some herbicides and pesticides that
are used by farmers, ranchers, weed districts, and urban
gardeners/lawn-growers are quite persistent (slow to decomposel.
Leaks, spills or improper application, storage and disposal of
rhese chemicals result in contaminated surface and ground waters.
Unless adequate dilution is available, concentrations of these
substances in public water supplies can reach levels harmful to
human health.

The benefit of maintaining adeguate instream flows to dilute
toxic substances is illustrated in the Missouri Bagin by problems
associated with the toxic element arsenic. High concentrations
of this metal originate from gecthermal sources in Yellowstone
park and enter the Missouri River drainage via the Madison River
(. S. Geological Survey 1987). Tributaries to the Madison

e arsenic concentraticns, lowering concentrations

ot
Tt
st
o
i

downstream. The Environmental Protection Agency {(EPA) measured
arsenic concentrations of 200 to 300 micrograms per liter {ug/l}

A

in the upper Madison River and concentrations of 20 to 40 ug/l in

+he Missouri River upstream from Canyon Ferry Regervoir f{(at

Toston). Human health concerns exist because the allowable limit
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for arsenic in drinking water is 50 ug/l {U. 5. Environmental
protection Agency 1986).

nata collected by the U. S. Geological Survey {USGS) in 1983
(11, 9. Geological Survey 1387), show that arsenic levels exceed
drinking water standards in the Madison River below Hebgen Lake
{i.e., 78 to 180 ug/l), below Ennis Lake (49 to 100 ug/l), and at

Three Forks (45 to 87 ug/l). Arsenic ievels in the Missouri

iver at Teoston ranged from 22 to 40 ug/1 and below Canyon Ferry

K

]

neservoir from 22 to 34 ug/l.

Rerween March, 1986, and September, 1588, 18 samples were
collected by the USGS from the Madigon River at the Yellowstone
park boundary near West Yellowstone. The mean concentration of
arsenic was 252 ug/l {(max. = 360; min. = 1403 {Enapton 1988}.
The Jefferson and Gallatin rivers which do not have high arsenic
concentrations are normally major diluters of the arsenic
concentrations in the Madison River. A water sample collected by
18Gs on August 17, 1988 (a drought vear) at Toston contained 100
ug/1 dissoived arsenic (twice the EPA drinking water standard).
The previous maximum concentration recorded from 58 samples
collected at that site since 1972 was 52 ug/l. The mean
concentration of all 58 samples was 24 ug/l {(Op.Cit.).

Extremely low flows prevailed in the Jefferson and Gallatin
rivers in 1988. On August 17, 1988, the flow in the Jefferson
river was only 52 cubic feet per second (8 percent of the long-

n flow! and the Gallatin River was at only 60

[
i1
1
e
jo
Y
i
fod
By
<)
o
f

vercent of its long-term mean daily flow (Op.Cit.). This lack of
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amflow for dilution caused the increased concentration of

ts
ad
L
o

nic at Toston on August 17, 1288, illustrating the importance

£
4
i
i

b industry

The two largest hydroelectric facilities on the Hissouri
iver in Montana, Canyon Ferry and Fort Peck, are operated by the
federal government. HMaintaining instream flows wiil penefit
public welfare by assuring reliable water delivery for power
generation at these federal facilities.

Mmany headwater trout streams in the Missouri Basin are
presently impaired by discharges of acid and toxic metals from
apandoned mining operations, i.e the upper Wise River, Boulder
river, Prickly Pear Creek (near Helena), Belt Cregk (near Great
rFalls), Grasshopper Creek (near Bannack}, and others. Reduction

in inetream flows would, in turn, reduce the capacity of these
ctreams to filute the discharges, causing toxicity problems to
spread farther downstream. This would result in degradation of

are miles of viable troutr Streams.

o

L Agriculiture
regardless of the amount of water apportioned for instream
Flow reservations, existing water rights in the basin will at all

times be honored. 1In fact, if the DFWP's reservation is granted,

e

existing water users will be provided with additional assurances

of future surface and groundwater availability. Reserved

iy

instream flows will help maintain water levels at existing
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neadgates and will provide a legal buffer to counter any futur

[$)]

water development plans by new water users. During low flow

ng stream flows will also help ease

44}
oo

veare, maintenance oL ex
conflicts between junior and senicr water users in the basin.

Tnstream flows often recharge shallow, alluvial groundwater
tables that adjoin rivers and streams. Maintenance of these
vital groundwater systems provides additional benefits to
agriculture:

The riparian vegetation that is supported by shallow
groundwater, i.e. willows, cottonwood, birch and aspen, all have
extensive root systems that stabilize stream banks and channels.
The soil stability provided by healthy, well-managed riparian
areas not only prevents erosion, but also reduces the ootential
for damage to crops and farm buildings caused by fleoding.

Tn many vaileys of the upper basin, moist meadows and other
riparian-iike areas are often used to grow alfalfa and hay crops,
r as highly pr ctive pasture lands. Many of these sites are

"sub-~irrigated” by shallow water tabhles that are recharged by
surface water supplies. The DFWP reservations would help
maintain these moist growing sites by protecting flows against
new water uses. New diversions could reduce essential recharge
which, in turn, could reduce the forage productivity of these
existing agricultural lands. A reduction in recharge would most
certainly occur if the new offstream use were to be located on

benchlands not directly connected to shallow, stream—-gide

aguifers.
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tream-side aguifers are often utilized as

i

L,
LYy

o

ot

a
domestic, livestock or irrigation water supplies. The
reservation would help sustain existing water table levels, and
thereby, the availability and/or guantity of these shallow

groundwater supplies.
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c. Economic Opportunity Costs of the Reservation

i. An Overview of Indirect Economic Costs

*4

Agriculture is by fa the largest offstream consumptive
water user in Montana, accounting for approximately 97.6% (15.41
million acre—feet) of the water diverted. In the Missouri Basin
in Montana, agriculture accounts {or an even larger share of the
water diverted by consumptive users, approximately 93% (7.98
million acre-feet}. OFf this diverted water, only about 22% (1.76
million acre-feet) is actually consumed (DNRC 1%86}). Loss of
water to the atmosphere from reservoir surfaces likely results in
a nearly egqual amount of water consumption in the basin,
rsrimates for reservoir evaporation losses specific to the
Micsouri Basin were not presented in the 1986 DNRC report;
however, during 1280 on a state~wide basis, evaporation from
reservoirs was estimated to account for 53.8% of all water
consumption in Montana, compared to 44.6% by agricultural users.
rp the Missouri Basin in Montana, use of surface water by
municipalities and industry is relatively minor, about 1% of
+otal water consumption. During 1980, 0.071 million acre-feet of
water was diverted for municipal use, but only 0.023 million
acre~feet was consumed. Water withdrawals for industry—owned
water supplies were even less, amounting to only 0.003 million
acre~feet in 1980 (Op.Cit.}. Even when the more highly populated

and industrialized lower Missouri River states are inciuded in

these figures, non—agricultural uses are still relatively
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insignificant, amounting to less than 4% of the water consumed in
the entire ten-state basin (O'Keefe, et al. 1988).

Agricultural uses of water are primarily for irrigation and
tn & lesser extent for stock watering. Industrial uses include
mining {placer and ore processing), manufacturing {process and
cooling water) and hydropower. Municipal use is primarily for
public water supplies.

Z. Eeonomic Costs to Other Uses or Parties

= Hunicipalities

s
o)

Future water demands for municipalities are difficult
predict, not only because of problems associated with growth

nrodections for cities and towns, but alsc because of

i
i

T

uncertainties about the cost-effectiveness of surface water
supplies in the future. Recent outbreaks of Giardiasis in
Rozeman and other smaller communities in the Basin have prompted
+he need for additional treatment of surface drinking water
supplies. Giardia cysts are not destroyed by conventional water
treatment methodsg., Filters, which are large, costly ana
difficult to operate and maintain, are presently the most
commonly-prescribed treatment for removing the minute CYSiS.
ciardiasis is spread by mammalian feces. During the past
decade its incidence has increased dramatically in surface waters
of the Northern Rockies. Because of the Giardiasis cutbreak and
other water guality considerations, the 1586 amendments to the
Federal Safe Drinking Water Act reguire that all surface drinking

water supplies be subjected to additicnal filtration reguirements



oot

he sar

ot

by v 1950s. Treatment costs for surface drinking water

ces will, therefore, inevitably increase, which will decrease

et

M

rhe economic attractiveness of these sources as future drinking

water supplies.

n the upper Missouri River

[

cresently, five municipalities
hasin are planning to need more water o supply commercial,
residential, and industrial needs by the year 2025 (HKM
sssociates 1987). Three of the communities (Dillon, Three Forks,
and Belgrade) plan to obtaln the needed water from wells, whereas

jest vVellowstone and Rogzeman will supplement thelr water supply

from surface waters.

West vellowstone plans to pump 2,550 acre-feet per year from
whiskey Springs at a rate of 1,382 gpm by the yvear 2025. Bozeman
predicts that it will need an additional 4,030 acre-feet per vear
to supplement ground water sources and water available from
Hyalite Reservoir. Bozeman plans to construct a dam on Bozeman
Creek to provide the water required by the vyear 2025.

Granting of instream flow reservations woulid probably not

lict with the needs of Bozeman for additional water because

Fh

con
the proposed dam on Bozeman Creek would probably f£ill during the
high flow period in the spring when requested instream flows are
normally exceeded. Instream fiow reservations could affect West
vellowstone's proposed proliect because no water storage is
anticipated. However, such an effect would depend on the

ate of the instream reservations. Instrean

ja N

£y

fuad

prior
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reservations would not conflict with those communities obtaining
additional water from wells.
b. Industry

ten-state Missouri Basin, the largest industrial

ot
£

Within t
use of water is for thermoelectric power generation; in 1878,
n.4473 million acre-feet of water was diverted for the cooling
water needs of coal-fired plants (0'Keefe gt al. 1586} . However,
there are no thermoelectric plants in the portion of the Missouri
Basin covered by this reservation reguest. Even if there were,
the water needs for this industry would be relstively minor. For
example, water withdrawals for the seven coal-fired electric
plants in the Yellowstone Basin amounted to 0.0%4 million acre-
feat in 1980, but only about 10% of this water was actually
consumed (DNRC 1986). As well, if any coal-fired plants were to
he built near Fort Peck Reservelr, water would be available for
lease pursuant to authority granted by the 1987 Legislature (HB
608) .

#ining and processing of mined products ig an important
industry in the Miscouri River Basin in Montana. (urrently.
there are approximately 36 active mining cperations in the basin
+hat have been issued permits by the Montana Department of State
rands (DSL) for the mining of talc (5 permits), gold (16
permits), limestone (5 permits), gypsum (2 permits),

silica/quartz (6 permits), iron (1 permit), and chlorite {1

permit) {(Table 8).



OPERATING MINES PERMITTED BY THE
DEPARIMENT OF STATE LANDS IN THE

g

TABLE &8

b

MISSOURT RIVER BAETIN

Comany Count Stream Drainage Product Process
Mt. Heagan Jefferson Boulder River Gold Cyanide
Development IncC. Heap Leach
Searle Bros. Beaverhead Horse Prairie Cr Gold Placer
Construction, Inc.
S and G Mining Jefferson Boulder River Gold Placer
Browns Gulch Mining mMadison aider Gulch Gold Placer
RLTCO Beaverhead Gragshopper Creek  Gold Placer
Golden Sunlight Mine Jefferson Jefferson River Gold Cyanide Vat
Leaching
Colden Star Mine Beaverhead Big Hole River Gold Placer
Continental Lime Inc. Jefferson Indian Creek Limestone  (Quarry
Bemrphill Bros. Inc. Jefferson Penider River {uartes Cuarry
stauffer Chemical Co. Peaverhead Big Hole River (uartz Quarry
Tdeal Basic Industries Gallatin Missouri River timestons  uarrcy
Cyprus Industrial Madison Madison River Talc Mine
Cyprus Industrial Madison Madison River Talc Mine
Cyprus Industrial Reaverhead Beaverhead River Talc Mine
pfizer InC. Beaverhead Beaverhead River Talc Mine
wWillow Cresk Talc Madiszon Ruby River Talc Ming
Cyprus Industrial Jefferson Jefferson River Chiorite Mine
Spotted Horse Fergus Spotted Horse Gold Cyanide
Guich Leach
Pavper ‘s Dream Lewis & Ten Mile Creek Gold Cyanide
Clark Leach

W3]
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Tahle 8 (continued

Company Count Stream Drainage Product Process
Tegasus rhillips Ephemeral Gold Cyanide
Drainage Leach
Montana Tunnels Jefferson Spring Creek Gold Cyanide
Leach
Mortenson Const. Cascade Mizsourl River Gravel Quarry
Intergem Meagher Missouri River Iron Open Pit
Walter Savoy Cascade Sun River Rip-rap Cuarry
Chouteau County Chouteau Teton River Rock Quarry
rip-rap
Ash Crove Cement Jefferson Prickly Pear Cresk Limestone {uarry
U.5. Gypsum Jefferson Prickly Pear Cresek Gypsum uarry
Maronick Const. Judith Judith River Gypsum Quarry
Basin
Maronick Const. Jefferson Prickly Pear Creek Limestone {uarry
special Lady Lewls & Ten Mile Creek Geld Placer
Clark
St. Joseph Lewis & Ten Mile Creek Gold Placer
Clark
Gulf-Titanium Lewis & Little Prickly Gold Cyanide
Clark Pear Creek Leach
BMBXY Judith Judith River Gold/ Cyanide
Pasin Silver Leach
Kendall Venture Fergus Judith River Gold Cyanide
Leach
pacific Silica Jefferson pPrickly Pear Creek BSilica Quarry
Tndian Creek Jefferson Ingdian Creek Limestone  Quarry

Sgrce:

Montana Department of State Lands, Helena, Montana.
permit Application Files (November, 1988).



The existing gold mines are primarily placer mines which are

in

non-consumptive water users, and mines which extract gold through

and limestone are guarried for

=
an

anl
fa
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cvanide leaching of ore. {u

ho

sroduction of cement, the processing of which consumes no

o
ey

water except for domestic purposes {i.e., drinking water and
wastewater breatment). Talc and gypsum chlorite mines consume
1ittle or no water in mining and processing.

additional gold mines have permits pending in the Upper

3

civer Rasin The AGAU/Montoro Joint Venture in the

@

o

ouri
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lesnake Creek drainage near Argenta proposes ©O process oie

e
ol

ot
ot
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i Ty

through cyanide heap leaching. The Yellowband Mine, also near

het

Argenta, would process gold and silver ore through a flotation

&%

miil.

New gold and silver mines probably would be the largest
future industrial consumers of water in the Missouri River Basin
in Montana. To estimate the amount of water that might be needed
by future mines, water use by existing mines in Montana has bean
determined (Table 9). Water use for 13 mines cbtaining water
fyom both surface and ground water sources was &,882.6 gallons
per minute (gpm) for processing 208,400 tons of ore. Average
water use was 529.4 gpm and average ore production was 16,031

pm is reguired to process 30 tons

ul

tons per day (an average of 1
ver day of orej.

Water use and preducticn for mines obtaining water from
surface sources (Table 10) was compared with water use and ore

production for mines obtaining water from ground water sources

L5
0



TRELE 9

WETER REQUIRFMENTS, WATER SOURCES,

AMD PRODUCTION OF PERMITTED PRECIOUS
METAL, MINES IN MONTANA

wWater
production Consusption
Mine County {tons/da gl Water Source
Spotted Horse Fergus 54 1.8 Discharge from
existing adit
Pauper's Dream lewis & Clark 1,500 28 Wells
ASARCO-Troy Lincoln 60,000 1,760 Wells
Pegasus Fhillips 80,000 1,760 Wells
Jardine Park 1,050 300 Bear Creek and
Pine Creek
RBeal Mountain Silver Bow 5,500 200 Beef-straight Craek
Chartam Broadwater 3,000 300 Wells
CoCa Flathead 5,000 660 Wells
Black Pine Granite 1,000 5 South Pork Lower
Willow Creek
Montana Tunnels Jefferson 15,000 818 600 to 900 gpm from
Spring Creek.
Prickley Pear
Creek, and Clancy
Creek, 90 gpm from
adits
Golden Bunlight Jefferson 35,000 760 Jefferson Slough
Mt. Heagan Jefferson 300 20 Slaughterhouse
Gulch Creek
Stillwater Stiliwater 1,000 350 Mine workings & wells
Total 208,400 6,882.6
hverage 16,031 529.4
1 gom to process 30.3 tons/day
Source: Montana Department of State Lands, Helena, Montana.

permit Application Files (November, 1988).

Mote: All of these mines are not in the Missouri River Bazin.
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TARLE 10

WATER REQUIREMENTS AND PRODUCTION FOR PERMITTED

SURFACE SOURCES IN MONTANA

PRECIOUS METAL MINES OFTAINING WATER FROM

Water wWater
Production Consumption
Mine County {tons/da {apm Water Source
Jardine park 1,050 300 Bear Creek and Pine
Creek
Beal Mountain Silver Bow 5 500 200 Beefstraight Creek
nlack Pine Granite 1,000 5 South Fork Lower
Willow Cresk
Golden Sunlight Jefferson 35,000 700 Jefferson Slough
Mt. Heagan Jefferson 300 20 Slaughterhouse Gulch
Cresi
Montana Tunnels Jefferson 15,0680 3040 Spring Creek
Total 57,850 1:525
dverage 5,642 254

1 gpm to process 38 tons/day

source: Montana Department of State lands, Helena, Montana,
permit Application File (November, 1988)

in
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{(Table 11). Mines obtaining water from surface sources processed
otal of 57,850 tons of ore per day and used 2,197,440 gallons
of water per day (1 gpm to precess 38 tons/day!. Mines chtaining
water from ground water scurces processed 150,550 tons of ore per
day and used 6,825,600 gallons of water per day {1 gpm Lo process
31.8 tons/day). Approximately 72 percent of the ore mingd was
processed utilizing ground watec.

The impact that water reservations would have on future
mining development in the Missouri River Basin would be related
to the number of new mines opened and the water scurces used to
process ore. Estimating the numbers of mines that would open is
speculative given the volatile nature of precious metals prices.

Typically, gold and silver mining follow "oom and bust? cyvcles.

possible to predict whether this trend will continue.

According £o McCulloch et al. (1%88), gross production in
1988 from metal mines in Montana was up 45 percent from the
previous vear. The number of new or renewal exploration permits
issued by the Montana Department of State Landg also has
increased from 56 in 1982 to 111 in 1987 and 192 in 1988
(McCulloch et al. 1988). Although it is speculative to predict
future precious metal mining activitlies in the Missouri River
Basin, a 7-year trend of wages and salaries paid to miners in the
Missouri River Basin was tabulated for 1981-87 (Table 12). AsS

shown in Table 12, mining in the Missouri River Basin provided

8



TABLE 11

GROUND WATER SOURCES TN MONTANA

WATER REQUIREMENTS AND PRODUCTION FOR PERMITTED
PRECTOUS METAL MINES OBTRINING WATER FROM

Water
Production Consunption
Mine County {tons/day) {arm) Water Sorce
pauper’s Dream Lewis & 1,500 28 Wells
Clark
Spotted Horse Fergus 50 1.6 Discharge from
existing adit
ASARCO-Troy Lincoln 0,000 1,700 Wells
Degasus Phillips 80,000 1,700 Wells
Chartam Broadwater 3,000 300 Wells
Cola Flathead 5,000 860 Wells
Stillwater stillwater 1,000 350 Mine workings &
wells
Total 156,550 4,739.6
Average 21,507 6877

1 gpm to process 31.8 tons/day

Source: Montana Department of State Lands, Helena, Montana.

vermit Application Files (Novenber, 1968).
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TABLE 12

WACES AND SALARTES FROM METAL MINING IN THE
UPPER AMD LOWER MISSDURY RIVER BABRIN
Thousands of Dollars)

Lower Missouri River Basin Upper Missouri River Basin

bercent of Percent of

Year ctate Total Wages/Salaries  State Total  Wages/Salaries  State Total
1987 548,078 £7,876 16.4% $11,937% 24.8%
1986 $33,544 $4,928 14.5% $ 5,760 17.0%
1985 $26,812 §3,392 12.6% $ 5,0814 19.0%
1984 $32,988 56,737 20.4% $ 4,8643 14.7%
1983 $44,683 $4,311 9.6% g 6,044 13.5%
1982 $52,448 53,4064 6.5% 5 2,307 4.48
1981 $57,756 $4,359° 7.5% § 2,392 4.1%
Average 542,387 $5,001 11.8% $ 5,485 12.9%

Source: Montana Department of Izbor and Industry, Montana Emplovment, Wages, and

Contributions, Annual Average 1881-1987.

ipgeludes Broadwater County for purposes of confidentiality.
2pyeludes Beaverhead County for purposes of confidentiality.
3pyeludes Gallatin County for purposes of confidentiality.
dexcivdes Meagher County for purposes of confidentiality.

Seyeludes Cascade County for parposes of confidentiality.
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metal mining in 1987 Wwages and salaries increased in the upper
souri River Basin from $2,382,000 in 1981 to $11,937,000 in
1887, In the lower Missouri River Basin, wages and salaries
increased from $£4,35%.000 din 1881 to $7.876.,000 in 1887,

rairly reliable estimates of the remaining precious metals
resocurces in the Missouri River Basin can be derived by examining
pact mining activities in the basin because future mining is

icted to occur where mining has historically taken place

e
ry
o
jof

(webster and Hahn 1988). HNew mining and ore processing
technologies have made it economically feasible to extract metals
from ore bodies that were previously not mined. According to
Hahnr (19883, minimum reserves of gold and silver in Montana are
8,012,000 and 617,165,000 cunces, respectively. Higtoric

nd

f

production of gold and silver in Montana was 20,396,000
954,252,000 ocunces, respectively. The ratio of present estimated

1.5 for

an

metal reserves to past production is 1:2.5 for gold and 1
silver. If the estimated reserves of gold were correct, there

e approximately .40 ounces of gold reserves for every ounce

8
e

at already has been mined. Similarly, there are approximately

T
py

&7 ounces of silver reserves for each cunce that has been mined.
Mo ohtain an estimate of gold and silver reserves in the
Missouri River Bazin, historic gold and silver production was

tabulated for mining districts in the basin (Table 13J.

i
s
)
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River Basin. Assuming that the ratio of reserve
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TRBLE 13

HISTORIC EXTRACTION OF COLD AND SILVER
IN THE MISSOURI RIVER BASIN

Production (ounces)

Mining District Counts Gold Silver
Argenta Beaverhead 64,400 562,000
Rannack Peavernead 387,000 141,000
Bluewing Reaverhead 500 476,000
Bryant Beaverhead 17,400 13,924,000
Elkhorn Reaverhead 2,000 387,000
Polaris Beaverhead 300 126,000
Vipond Beaverhead 1,100 1,025,000
Confederate (uleh Broadwater 650,000 7570
Park ABroadwater 126,000 394,000
Radersburg Broadwater 325,600 311,000
winston Rroadwater 118,000 2,058,000
Neihart Cascade 67,000 28,070,000
Morth Mocgasin Fergus 450,000 50,000
Warm Springs Fergus 335,00 317,000
Althambra/sBasin Jefferzon 15,400 118,000
Foulder Jefferson 480 000 14,770,000
Clancy Jefferson 140,000 2,500,000
Elkhorn Jefferson 166,000 12,600,000
Whitehall Jefferson 563,000 277,000
Wickes Jefferson 372,000 47,706,000
Barker Judith Basin 3,500 2. 738,000
Gould/Stemple Lewis & Clark 345,000 500,000
Heddieston Lewis & (lazk e 1,.40%,.000
Lincoin Iewis & Clark 682,000 120,000
Maryaville Iswis & Clark 1,380,000 8,880,000
York lewis & Clark 335,000 e
Rimini/Scratchgravel lewis & Clark 100,000 100,000
Norris Madison 265,000 102,060
Pony Madison 346,000 227,060
Renova Madison 182,000 113,000
Sheridan Madison 40,000 105,000
silver Star Madison 225,000 152,040
Tidal wave Madison 33,400 133,000
Virginia City Madison 2,617,000 1,456,000
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Production (ounces
Mining District County Gold Silver
washington Madison 16,8600 42,000
Castle Mounbain Meagher — 4,275,000
Little Rockles Phillips 960,000 2. 440,600

Total 13,728,600 149,588,570

Srate Total 20,396,000 954,253,000

57.5% 15.7%

percent of State Total

Source: Hahn, 1988. Gold and Silver Districts in Montans.

Note: Only mines which have produced more than 10,000 ounces of gold or more than

100,000 ocunces of silver are listed,
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sroduction were 1:2.5 for gold and 1:1.5 for silver, there would
be approximately 4,691,440 ounces of gold reserves and
100,224,342 ounces of silver reserves remaining in historic
mining districts in the Missourl River Basgin. Approximately 28
percent of the original reserves of gold and 40 percent of the
original reserves of silver remain tec be mined in the Missouri
rRiver Basin., provided new technologies allow for cost-effective
extraction of these metals.

Basing future metals production in the Missouri River Basin
on past statewide production f{as just discussed) may

underecstimate the future metbals reserves in the basin. Data for

=

*nyoven® gold and silver reserves in the Missouril River Basin as
of January 1989 (Bahn 1989) are shown in Table 14. (Proven
reserves are silver and gold deposits that have been measured by
actual exploration methods; it ig assumed that metals from these
ore bodies could be economically extracted at 1988 metals
prices.) Assuming that both the statewide metals reserves and
the Missouri River Basin proven reserves are correct, proven gold
reserves in the bDasin would be 91 percent of the total state
reserves. Similarly, the proven silver reserves in the basin
would be 34 percent of the total state reserves.

reservations of instream flows in the HMissouri River
drainage would have no impact on existing mining or new mines
utilizing ground water, but they could affect future mining and
ore processing if the new mines would rely entirely upon surface

water for consumptive purposes. Development of new mines



TABLE 14

PROVEN GOLD AND SILVER RESERVES
IN THE MISSOURI RIVER BASIH

gilver Resgyve

Digstrict Gold Reserpve
Winston 360,000 -
North Moccasin 60,000 e
Warm Springs 24,000 175,000
Elkhorn 500,000 -
Whitehall 7,500,000 2,500,000
Wickes 2,520,000 23,660,000
Lincoln 103,060 120,000
Marysville 50,000 e
Rimini 270,000 -
Jardine 430,060 e
New World 106,000 -
Little Rockies 500,000 7:750,000
Total 7,317,000 34,205,000

Source: Montana Department of State Lands,

Helena, Montana,

1589,
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water could be adversely affected, particularly
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ities were utilized or alternative groundwater supplies were
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available. At the same time, the water guantities needed are
emall, based on traditional water use.
Co Agriculture

revenues from agriculture in the Missouri River Basin are
nearly equally provided by livestock and crop production.
average cash receipts from crops for the 7-year period (1280-86)
contributed approximately 43 percent of the total state crop
revenues (see average values in Tables 13 and 16). Similarly,
livestock production in the Missourl River Basin provided about

43 percent of total state livestock revenues {cee average values

b
fs
fe3}
St
o

in Tables 1% an

Trrigated land in the Missouri River Basin comprises about
50 percent of all irrigated land in the state {(Tables 17 and 18}.
Non—irrigated land in the basin makes up about 43 percent of all
drvland agriculture on a statewide basis {Tables 17 and 18). The
upper Missouri River Basin has about 24 percent of the irrigated

he state (Table 17), whereas the lower basin has

Tk
e
o
(e
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]
o

approximately 25 percent of the State's irrigated land. The
lower basin differs from the upper basin primarily in the amount
of dryland farming. The lower basin has about 40 percent of the
drvland agriculture in the state as compared with only 2.4

percent of the total state dryland farming in the uppet Dasin.

66



TAELE 15

LIVESTOOR AND CROPS CASH RECEX
IN THE UPPER MIBBOURI RIVER BASTIN
{Thousands of Dollars)

Percent Percent

Livestock State of State Crop State of State
Year  Recelipts Total Total Receipts Total Total
1986 $119,700 838,353 14.3% $37,385 493,015 7.6%
1885 $124,522 $902,85% 13.8% $42,639 $422,444 10.1%
1984 $114,022 $844,683 13.5% $34,684 $653,780 5.3%
1983 $ 98,651 $731,537 13.5% 544,893 $846,939  5.3%
1982 $ 88,667 5724 ,805 12.2% 560,714 $980,328  6.73%
1981 S 86,218 $705,528 12.2% $83,007 $854,196 6.7%
1980 $ 98,470 $828,880 11.5%% $41,102 5660,450 6.2%
average $104,321 $796,663 13.1% 544,918 $§701,.593  6.4%

Source: Montana Crop and Livestock Reporting Service.

1 ypeludes Beaverhead, Broadwater, Gallatin, Jefferson, and Madison
counties.
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TABLE 16

LIVESTOOR AND CROPS CaSH REQEE?TS;
IN THE LOWER MISSCOURI RIVER BABINS
iThousands of Dollars)

Percent Percent

Livestock State of State Crop State  of State
Year  Receipts Total Tokal Receipis Total Total
1586 3241,741 $838,353 28.8% $184,082  $493,015 37.3%
1985 $272,147 $902,858 30.1% $136,036  5422,444 32.2%
1984 $248,880 5844 ,683 29.5% $252,933 $653,780 38.7%
1583 5215,728 $731,537 25.5% $328,134  5846,939 38.7%
1982 $228,313 $724 805 31.5% $385,893 $980,328 36.3%
1981 $222,745 $705,528 31.6% $311,016  $B54,196 36.4%
1980 $261.051 $828,880 31.5% $240,195  $660,450 36.4%
rverage 5241,315 $796,.663 30.3% $258,327  $701,593 36.8%

Source: Montana Crop and Livestock Reporting Service.

1 1ncludes Cascade, Chouteau, Fergus, Glacier, Judith Basin, Lewis and
Clark, Meagher, Phillips, Pondera, Teton, Toole, Petrolewmn, Wheatland,
Colden Valley, Musselshell, and Garfield counties.



TABLE 17

IRRIGATED AND MON-IRRIGATED LAND
IN UPPER MISSOURI RIVER BASING

Upper Upper

Migsourl Percent Missouri Percent

River Basin State of State  River Rasin State  of State
Year Trrigated Total Total Non~irrigated Total Total
1887 360,774 1,618,500 22.3% 201,408 7,623,000 2.56%
1585 344,470 1,601,000 21.5% 175,000 7,814,200 Z2.2%
1885 428,830 1,635,200 26.2% 171,500 5,977,860 Z.8%
1584 481,300 1,805,600 26.7% 164,400 7,377,400 2.72%
1983 385,700 1,538,800 25.7% 220,700 7,151,400 3.1%
1842 417,850 1,729,800 24.1% 155,400 7,926,200 2.0%
1981 426,350 1,732,300 24.6% 144,000 7,932,600 1.9%
average 407,896 1,686,057 24 .5% 176,087 7,400,329  2.43%

Source: Montana Crop and Livestock Reporting Service.

Mote: Tneludes Beaverhead, Broadwater, Gallatin, Jefferson, and Madison
countiss.



TRELE 18

IRRIGHITD AMD NON-IRRIGATED LA
IN LOWER MISSOURI RIVER BAST

Loy Iower

MissQuri Lercent Migsourl Percent

River Basin State of Stake  River Basin State  of State
Year irrigated Total Total Non~irrigated Tobal Total
1587 410,150 1,618,500 25.3% 3,121,006 7,623,000 40.%9%
1986 429,280 1,601,000 26.58% 3,207,800  7.Bl4,200 41.1%
1985 382,500 1,635,200 23.4% 2,367,800 5,977,500 35.6%
1584 467,700 1,805,600 25.6% 3,141,300 7,377,400 42.6%
1983 405,400 1,538,800 26.3% 2,958,100 7,151,400 41.4%
1982 A6, 400 1,728,560 76.6% 3,10%,100 7,926,200 29.2%
1881 426,800 1,733,300 24 .6% 3,087,100 7,982,600 38.8%
average 425,318 1,666,057 25.5% 2,999,920 7,407,471 40.5%

Source: Montana Crop and Livestock Reporting Service.

1 1pelodes Cascade, Chouteau, Fergus, Glacier, Judith Basin, Lewis and
Clark, Meagher, Phillips, Pondera, Teton, Tocle, petroleum, Wheatland,
Colden Valley, Musselshell, and Garfield counties,
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Instream water reservations would not affect existing
agricultural use in the basin, nor would they preclude the use of
groundwater or water stored in offstream reservelrs for the
development of additional irrigation. rReservations could limit
future expansion of irrigated agriculture if new surface water
sources are needed. However, even the maximum potential cost of
the DFWD Reservation to new irrigated crop acreage in the upper
Missouri Rasin would be relatively small. Sanders {1889;
provided a higher estimate for the number of existing irrigated
acres in the upper basin (622,250 acres) than iz displaved in
Table 18 {407,896 acres). As of March 24, 1989, the Jefferson
valley, Broadwater and Gallatin Conservation Districts had
cubmitted reservation reguests for the irrigation of 23,925
additional acres by surface water upstream from Cény@ﬂ Ferry
peservoir (Op.Cit.). If no other reservation applications for
agricultural surface water diversions are submitted by other
upper basin Conservation Districts, the maximum opportunity for
growth in irrigated agriculture in the upper basin would
cssentially be limited te a 3.6% to 5.9% increase over existing
acres. The maximum potential cost that the DFWP reservation
could have upon agriculture above Canyon Ferry would, therefcre,
be to inhibit this relatively small increase in total irrigated
crop acreage.

Tn the lower Missouri Basin, irrigated acreage estimates by

ganders (425,319 acres) were also higher than those in Table 18

(134,250). As of March 24, 1989, information was not available



regarding reservation reguests by Conservation Districts in the

Jower basin. The Montana Department of Natural Rescurces and

Conservation {DNRC) is currently compiling these figures, while

refining estimates of exlsting and potentially irrigable lands

throughout the basin.



{11. Effects of Hot Granting the Reservation

A. Loss of Irretrievablie Rescurces and Economic
Opportunity

Not granting the DFWP reservation would cause irreplaceable
issses to the wide-spread benefits associated with the protection
nf adeguate instream flows in the Missouri Basin, Incremental
stream flow depletions would continue to reduce criticail
components of the natural environment, including fish, wildlife
riparian areas and water gquality. This, in turn, would reduce
the recreational activities supported by these resources,
including fishing, floating, hunting and sight~seeing. The human
environment would be similariy impacted through loss of scenic
values and diminution of the basin's cultural, historical and
sgcial environment.

Long-term economic costs would be significant if instream
flow depletiong were to continue in the Missouri Basin. The
nrunt of these losses would be borne by stream flow-dependent
recreational businesses and the citles and towns that receive the
nenefits of these sustainable enterprizes. However, since the
recreational and scenic attributes that attract people to the
hasin would also diminish, these municipalities would also
custain other economic opportunity losses, i.e belng less
atrractive to distance-independent companies, tourists and new
potential residents with independent incomes. Service sector
‘obs would also be impacted. Not granting the DFWP flow
reservation would, in essence, preclude a unigue opportunity to

support and protect collectively, the public interest, the



environment and business interests. Denial of the reservation
would be particularly incongruous at a time when the newly

fust beginning to fund multi-million

el

established "bed-tax™ 1
dollar, nation-wide advertising campaigns for recreational and
service sector businesses, and local economic development
organizations like the Gallatin Development Corporation are just
beginning to attract new kinds of businesses to the Missouri
Basin.

Without instream protection, other significant benefits to
municipalities, agriculture and industry would also be
diminished. New consumptive uses of water would continue to
reduce downstream water availability and hydropower production.
The recharge of stream—side aquifers, the assimilative capacity
of streams and the viability of riparian ecosystems and sub-
irrigated croplands would be diminished. Industrial and
municipal waste treatment costs could increase. The petential
for contamination of public drinking water by hazardous chemicals
would become more likely, as would additional impacts to streams
receiving abandoned mining discharges. Water disputes between
consumptive users would worsen as water availability at headgates
declines. The effects of not granting the regervation would,
rherefore, be cumulative, and in many cases irretrievable, to a
broad spectrum of resources and water users in the Missourl
Basin.
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B. Alternative Actions That Could Be Taken IE the
Regervation is Not Granted

1. Mo Action

A no action alternative regarding water reservations in the
Missouri Basin would result in the same costs to recreation, fish
and wildlife, economics, aesthetic gualities and other public
amenities that were just described in the Effects of Not Granting
the Reservation. Other alternative actions that could reasonably
be taken to protect these amenities and economic assets are
described below, With the possible exception of 2, these
alternatives either are more costly, would be less immediate,
lack legislative mandates and/or would be more limited in
applicability, than would implementing the DEWP regervation as
requested in this application.

2. Intensification of Water Conservation and
Management Practices

Examples of water conservation practices include better
maintenance and lining of ditches, converting irrigation projects
from fleood to sprinkler systems, limiting the use of sprinklers
during windy periods and of course, only diverting the amount of
water actually needed for proper crop production. The latter
invelves installation and/or better management of water diversion

elivery systems, including improved operation and use of
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headgates and flumes to accurately measure water delivered to

information and education about water needs for
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specific crops throughout the basin’s widely varying soil,



imatic and topographic conditions; better irrigation

scheduling; and increased utilization of water commissioners.

¥

vation and management practices not only

cnoe

™

Proper water
enhance water efficiency, they alsc reduce soil erosion by
preventing overland (sheet) runcff from croplands and minimizing
volumes of silt—laden irrigation return flows. As such,
application of the above measures should be encouraged regardless
of any other legal directions elected during this reservation

DEOCEEDS .

P

Rithough unguestionably worthwhile and necessary. good waber
conservation and management practices do not represent a viable
alternative to reserving instream flows. In many instances, any
water conserved, and thus left instream, may simply be diverted
by other offstream users. Even if the state were to offer to pay
for the infrastructure necessary to improve efficiency in
agricultural water use, which in turn would reduce cifstreanm
diversion rates and theoretically increase instream flow levels,
there is presently no legal method for a public agency to claim
or protect water acquired in this manner. This same legal
obstacle is alsc a deterrent to the buying or leasing of water
rignts.

3. Buving or Leasing of Water Rights

A state agency's ability to protect instream water rights

shat have been converted from offstream rights through leases,

ts, purchases or improved conservation measures has been

el
?,Wx«
=

severely hampered by a recent court decision involving a water
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right claim for Bean Lake. The lower court ruled that the pre-
18731 claim by the DFWP for instream use was invalid because the
agency never diverted or impounded the water, never demonstrated
an intent to claim the water right or gave notice to other water
users of that intent. The State Supreme Court recently upheld
rhe lower court’s ruling. Unless the iegislature removes the

ion reguirement for claiming instream water rights, the

divers
leasing or buying of water ig not a valid alternative to the
reservation of instream flows.

This is particularly unfortunate for streams where present

water users would be willing to lease rtheir offstream rights as
part of a water conservation program. For example, water users
would receive annual lease payments and farm their lands as usual
except during low water years. Then, in accordancs with lease
agreements, normally-diverted water would be left instreanm. The
annual lease payments would provide compensation to landowners

or irrigated crop damage suffered during the low [low years.

3]

ctual crop loss could also be reduced if the landowners planted

bt

non-irrigated crops on the leased land following years when
snowpack is low enough to curtail normal irrigation practices.
Fven if, or when, legal obstacles for protecting transferred
water rights are removed, the buying or leasing of water would
still not be a viable, basin-wide approach for enhancing instream
flows. The administration and logistics of such an extensive
program would be exceedingly complex, and the cost Lo the public

would be high. This alternative might, howsver, be best applied



in drainages that are severely dewatered, vhere present cifstrean
users are willing to sell or lease their rights and where water
adiudication proceedings have been completed. The later
condition is very important, since it would be difficult to
accurately transfer water rights without precise knowledge of
water ucse and availability in a given drainage.
4. Constructing Offstream Water Storage Facilities

The construction of offstream reservoirs that would store
runoff waters and release them during summer is an often
overrated alternative for enhancing instream flovws.
ion, operation and maintenance costs are usualliy
prohibitive, unless cooperatively undertaken with offstrean
users. Even then, there is considerable uncertainty about
agreed-upon releases ever reaching critical downstream reaches.

The problems associated with protecting transferred water
rights, as was just discussed for buving, leasing or conserving
water, also apply to water that is "nwned” because of
participation (cost-sharing) in the development of multipurpose
storage facilities. The water release arrangement for Painted
Rocks Reservoir exemplifies these problems.

Located in the headwaters of the Bitterroot River, this
state-owned facility was originally constructed for irrigation
use. Since part of this offstream use has never materialized,

he DFWP hag routinely purchased water to be delivared to

£

chronically dewatered reaches of the river. However, until a

water commissioner was appointed by the court in the iate 1%80s,



most of this purchased water was diverted for offstream use
nefore reaching the Bell (rossing area near Hamilton.
whe usefulness of reservoir storage may alsoc De limited by

the hydrogeology of a drainage. The case of the proposed
rrigation/recreation reservoir on the Little Boulder River
{llustrates this peint. During the environmental analysis of
this proposal, it was found that the thick, unconsoclidated
aqravels of the Boulder Valley cause the river to be a "losing
® i e. in most reaches it looses more surface water than
it normally receives as recharge during summer, low-flow

he water released from this proposed

g

conditions. Much of
recserveir would have, therefore, recharged the valley's
groundwater instead of augmenting instream flows. Similar
hydrogeoclogic conditions undoubtedly occur in other drainages of
he Missouri Basin. In these drainages, counting on reservoirs
to supplement surface streamflows during summer would not be a
wise investment.

meservoirs often create other envirgnmental costs,

1) detrimental effects to cold water fisheries resulting
from increased temperatures of stored waters;

2} detrimental effects to stability and diversity of stream
channels and riparian areas because of reduced frequencies and
intervals of flushing flow discharges; and

37}  increased depletion of surface water because of

increased evaporation rates; these depletions also cause
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and other

St

concentrations of dissolved solids (salinity

nutrients and pesticides to increase within

B

contaminants like

reservolrs,

5. revising the Process for Conditioning Water Rights
permits

For water use applications or transfer of water rights
exceeding 4,000 acre-feet per year and 5.5 cfs, MCR 85-2-311
(27 {c) reguires that certain "public interest™ and "reasonable

riteria be met before approval to divert the water is

]
3

use”

anted. Criteria to be evaluated include demands on future

o]
&

water supply; needs to preserve instream flows; benefits to the
applicant and the state; effects on water guality, including the
potential for creating saline seep; the feasibility of using
other (low-quality) water; and consideration of other adverse
environnental impacis.

although the above "conditioning® of water use permits would
certainly be helpful for protecting instream fiows from large
offetream diversions, it does not represent a widely applicable
alternative to the water reservation process. Applications for
water use that are large enough to trigger utilization of the
sbove criteria are very uncommon. In fact, 80% of all water use
permits issued by the DHERC since July 1872 have been for
quantities less than 1.0 cfs.

7o be an effective component of an instream protection
strategy, the conditioning of water use permits must, therefore,

£3 R

ne revised to include the review of much smaller reguests.
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Thatead of an arbitrary volume figure, conditions triggering the
uee of public interest/reasonable use criteria should instead be
guided by the effects of an application upon a given stream’s
available flow and upon the cumulative basin-wide impacts of all
future water appropriations. Unfortunately, there are few
streams in the basin that have enough stream gauging data to
document existing available flows. MNor have enough streams in
the basin been adjudicated, which makes documentation of exigting
use extremely difficult.

Finally, even if conditioning of permits were to be revised
to incorporate some smaller "triggering criteria,” this
alternative shonld only be considered as a supplement to the
protection of instream [lows through water reservations. Unless
conditioning c¢riteria were to be applied to every water use
application in the Missouri Basin (an unlikely situation in the
foreseesble future), manv "small® water use permits, those still
not surpassing the revised criteria, could continue to be granted
without adeguate consideration of immediate and cumulatbive
effects upon fish and wildlife uses,

6. Cloging Basing

Mentana water law at MCA B85-2-31% states that the DHRC "may

by rule reject permit applications or modify or condition permits

a highly appropriated basin or sub-basin,® but "only

by

issueg 1
upon a petition signed by at least 25% or 10, whichever iz less®
of present water users in the basin or sub-basin. The petition

must allege that throughout or during certain fimes of the year
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there are no unappropriated waters in the basin; the rights of
present users will be adversely affected; or further uses will
interfere unreasonably with other already permitted uses, or uses
for which water has been reserved. UOpon receiving a petition,
the DNRC must either deny it, or if needed, c¢onduct a water
availability study and initiate rule-making proceedings.

A petition to close the Musselshell River Basin has been
cubmitted to the DNRC by the Deadman’s Basin Water Users
Asscciation. A water availability study is being conducted, and

predictive model is being developed, to better examine the

il

oncerns raised in the petition and te determine if rule-making

s
3
{

g

H

roceedings will be necessary.

e

On March 30, 1983, the DNRC closed the Milk River mainstem
to any further applications "for direct diversion without storage
of waters . . . for irrigation or any other consumptive use.”

The department acted to close the river {except for some reaches
during runoff pericds!, pursuant to MCA A5=-2-321, a
legislatively-mandated water availability study and rule making
procedure directed specifically at the Milk River Basin.

Both the Musselshell and Milk River proceedings occurred

L

because of concerns raised by existing offstream water users in

£a

lready "highly appropriated™ basins. These is no opportunity in
Montana water law for the general public or state agencies to

initiate action to close basins because of instream flow concerns
(thereby preventing the over-appropriated conditions occurring in

+he above basins)., By the time closures are being considered,
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there may not be water available for instream flow needs. AS
such, this procedure is not a viable alternative to the timely
implementation of instream flow reservations.
7. BApplication of the Public Trust Doctrine

the Montana Supreme Court applied the public trust doctrine
in two 1984 decisions invelving the publicts right to use water
courses for fishing and floating. The court held that "under the
public trust doctrine and the Montana Constitution, any surface
waters that are capable of recreational use may be so used by the
public without regard to streambed ownership or navigability for
non-recreational purposes.” 1In an attempt to provide management

olicies that address and implement these court decisions, the

o)

i

985 Montana Legislature passed the "Stream Access” bill. The

Sond

provision in the Montana Constitution specifying that all waters
of the state "are the property of the state for the use of its
people,® was an important factor guiding the court decisions and
the subseguent legislation. In 1987 the court further overruled
an appeal by landowners that the above actions represented an
unconstitutional taking of private property without just
compensation. In this latter decision, however, the court did
appear to limit Lhe application of the public trust doctrine to
recreational water use in Montana.

The limits to, and effectiveness of, the public trust
doctrine for protecting instream flows in Montana remains largely
antested. As an absoclute protection strategy, 1t should probably

pe considered only as an alternative of last resort. Hopefully,
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the spirit and intent of the doctrine will guide and direct the
Final decision for an adequate amount of instream flow protecticn

for fish, wildlife and recreation in the Missouri River Basin.
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